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THE UNITED STATES NAVY 

GUARDIAN OF OUR COUNTRY 

The United States Navy is responsible for cnaintaining\ontrol of the sea 
and is a ready forpe on watcK at home and overseas, oapBble of strong 
action to preserve the peace or of instant offensive action to wm^n war. 

It is upon the maintenance of this contrpi that our country's glorious 
future depends; the United States Navy exists to make it so. 

. ■ ■ V . ■ . ■ ■ . ■ 

. V WE SERVE WITH HONOR ~ 

Tradition, valor, and victory are the Navy's heritage from the past. To 
th^se may be added dedication, discipline, and vigilanc^asthe^^watchwords 
of the present and the'^uture. 

' " ^. ■ « 

At home or on distant stations we serve with pride, confident in the respept 
of our country, our shipmates, and our families. ' ' 

duir responsibilities sober us; our adversities strengfhen us. 

Service to God and Country is our special privilege. WjS serve with Jjonor. 

THE FUTURE b^THE NAVY ' 

The Navy will alv^ays employ new weapons, new techniques, and 
greater power to protecf and defend the United States on^e sea, under 
the' sea, and in the air. * ^ 

Now and4n the future^ control of the sea gives the United States her 
greatest advantage for the maintenance of peace anc^ for victory in war. 

Mobility, surprise, dispersal; and offensive power^^re the keynotes of 
the newvNavy The roots of the Navy lie in z, strong belief in the 
future, in continued dedication tQ.bur tasks, and in reflection on our 
heritage from the past. 

Never ^)$ve our opportunities and .our respQnsU>ilities been greater. 
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CHAiPTER 1 

ADVANCEMEI^T 



4,. This ratf traitilng manual is desijgne(^'to help 
you meet th^ occupational qualificatioha for ad- . 
vancement ta pata Processing Technician First 
Class and Chief Data Processing Technician. 
Chapters 2 through 8 of this manual deal with the 
technical subject matter of. the Data ProcesBing 
Technician rating. This chapter provides intro- 
ductory informaUon that wUl help you in working 
for advancement. It is strongly recommended that 
you study this chapter carefully before beginning 
intensive study of the /chapters that follow. 



^ REWARDS ip^D RESPONSIBILITIES 

Advancement brings both increased rewards 
and increased responsibilities. The time to start 
looking ahead and considering the rewards and the 
responsibilities is right 'now, while yon are pre- 
parii;ig for advancement to DPI or DPC, 

By this time, you are probably well aware 
,of many of the advantages of advancement -r- 
higher .pay. greater prestige, mofe^lntere sting 
^^^d challenging, work, oand . the satisfaction of 
getting afiead in your chosen career. By this time, 
also, you have probably discovered that one of 
the most ertduring rewards of advancement is 
the personal fiatisfaction you find in develc^ing ^ 
your skills and incre^asing your knowledge, 

Tha Navy also benefits by your advancement, 
• HtghTy trained personnel *are essential to the 
functioning of the Navy, By each advancement ybu 
increase your value to the Navy in Jwo ways. 
First, yotx become morp valuable as a technical 
specialist in ^rour own rating. And second, you 
become more valuable as apersonwhocansuper- 
. vise, lead, and train others and thus make far, 
reaching and long lasting contributions to the 
Navy, 

In large measure>ihe extent of your contribu- ' 
tion to the Navy depends upon your wjlljhgness 
^ and ability to accept increasing responsibilities 
as you advance, ^When you assumed the duties of 
a DP3, you began to accept a certain amount of 
responsibility for the work of others. With each 



advancement, you accept an increasing responsi-* 
bility in military matters and in matters relating 
to the occupation§I requirenMhts of the Data Pro- 
cessing Technician rating. 

You will find that your responsibilities for' 
military leadership are about the same as those 
of ^ petty officers in other ratings, since every 
petty officer is a military person as well as a 
technical sgegialist. Your responsibilil;^es -for 
technical leadership. are special to your rating 
and a.re , directly related to the nature of your' 
work. Data processing ii^oday's Navy is a job 
of vital importance. It's a t^amwor^ job and 
requires a . special kin'd of leadership ability that 
can only t)e developed 'by personnel who have a 
high degree of technical competence and a dSep 
sense of personal responsibility. 

Certain practical details that relate to your 
responsibilities for* p^^sonnel administration, 
supervision, and training a^e discussed in later 
chap^rs of thl^training course. At this point, 
let's consider some of the broader aspects of 
your increasing responsibilities for military and 
technical leadership. 

Your responsibilities will extend both upward 
and downward. Both officers and' enlisted^ per*- 
sonnel will expect you to translate the general 
orders given byr officers into detailed, practical 
on-the-job- language that can -be understood and 
followed even by relatively inexperienced per- 
sonnel, ^n dealing with your juniors, it' is up. 
to you to see thart they perform their work 
properly. At the same time, you must be able 
to explain to officers anyAimportant needs or 
px:£rtSlems of the enlisted men. 

You will have, regul^ and continuing re*- 
sponsibilities for training, Evep if you are lucky 
enough to have highly skilled and well trained 
personnel, you will still find that training is 
necessary. Also, *some of your best workers 
may be transferred, and inexperienced or poorly 
trained personnel may be assigned tayou. Or a 
particular job may call for skills that none of your 
personnel have, Th^e and similar problems 
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require you to be a training specialist who can 
conduct formarand informal training programs to 
qualify y personnel for advancement and who can 
" train individuals and groups in the effect! veexecu- 
Jiion .of assigned tasks' 

You will have increasing responsibilities for 
working with others. As you advance to DPI and 
then to DPC, you will find that many of your 
^lans and decisions affect a large nunjber of ^ 
people, sojne of whom are not irf th^* division 
and some of whom are not even in the activity. 
It becomes increasingly important, therefore, to 
understand the duties and responsibilities of 
pers^pnnel in other ratings. 'Every petty officer 
in the Navy is a techrifcat specialist in his own 
fields Learn as much as youx^an abdUt the work_ , 
of other ratings, and plan your owfi work so that 
it will fit in with the overall mission of the* or- 
ganization.' . , 

As your responsibilities increase, your ability 
to commuAicate cle^rly^ and effectively must also 
increase. The basic requirement, for effective 
communication is a ^knowledge of yoilr own lan- 
guage. Use correct language in speakihg and in 
writing. Remember that the basic purpose of . all 
communication Jis understanding. Jo lead, super- 
vise, £Lnd train others, you must be ^ible to speak 
and write in such away that others can understand 
exactly what you mearu < . 

A second requirement for effective communi- 
cation in the Navy is a sound knowledge of the Navy 
way of saying things. Some Navy lerms have been 
standardized for the purpose of ensuring efficient 
communication. When situation calls for the use 
of standard Navy^ termiliolog^, use it. 

Still another requirement of effective com- 
munication' is precision in the use of technical 
terms. A command of the technical language of 
the Data Processing Technician, rating will enable 
you to receive and c6nvey information accurately 
and to exchange ideas with .others. A person who 
does not understand the precise meaning of terms 
used in connection witl> the work of his own rating 
is at a disadvantage when he tries to read official 
publications relating to his work. He is also at a 
great disadvantage when he takes the written 
examinations for advancement. Although it is 
always important for you to use technical terms 
correctly, it is particularly important when you 
are dealing with lower rated men. Sloppiness in 
the use of technical terms is likely to be very 
confusing to an inexperienced man. 

' You* will have increased responsibilitl?^ for 
keeping up with new developments. Practically 
everything in the Navy — policies, procedures, 
equipment, publications, systems — is subject to 



change and development. As aDPl, andevenmore 
as k DPC, you, must keep yourself informed about- 
all changes and new developments, that might 
affect your rating or your work. 

Some changes will be called directly to your* 
attention, but others you will hav^lo look for. Try 
to.develc^ V special kind of alertness for new in- 
formation. Keep up-to-date on all available 
sources of technical information. And, above all, 
keep an open mind on the subject of data pro- 
cessing and associated equipment. New types of- 
data processing equipment are constantly being, 
designed ^d tested, and existing typps of Mata 
processiife equipment are subject to modification. 
Computer^ hardware design has developed from 
vacuum tube power to solid state logic technology 
or third generation** computers 4n a rplativfely 
short time. . ' 

It is important that ybu* keep up with the ever- 
changing, ever-expan(^ng piethods and equipment 
of the DP rating. * 

THE DATA PR&CESSING TECHNICIAN 
RATING 

Personnel of ttie Data Processing Technician 
rating perform a great number of functions as- 
. sociated with data processing support programs 
through the use of many types of automatic^ data 
processing equipment. They , gather and process 
source information, and produce reports and Other 
services in accordance with Navy^managerial re- 
quirements. They are' thoroughly familiar with 
data processing applications,; including appli- 
cations of genei^al* purpose digital computers, 
programming^ systems analysis; participation in 
designing atj^tomatic data processing systems, andT 
administrative and management functions peculiar 
to data processing offices and installations. 

Data Processing Technicians may be ordered 
to many different typesof activities whichperform 
data processing by both electrical and electronic 
methods. These include ship and shore installa- 
tions of the operating forces, shdre support activi- 
ties, bureaus, systems commands, and offices of 
the Navy * Department. Generally speaking, the 
mission of a data processing installation is pre- 
scribed by the bureau, office, or systems command 
^expriiising command. The data processing sys- 
tems employe^ may be broadly grouped as per- 
sonnel, supply, maintenance maj;eriai- man- 
agement (3M), fiscal, research, security. 
Communications, and operations control. An 
installation may perform data processing services 
under one or^nore of these systems, and various 
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other miscellaneous services, depending upon 
the type of installation and its assigned mission. 

A limited number of particularly welUquali- 
fled Data Processing Technicians are given as- 
signments to instruct in Navy schools; to assist 
in maJ^ng up the s^rvicewide advancement In 
rating examinations 'knd to assist in the prepa- 
ration of rate training Tnanuals and other training 
materials af the Naval Education and Training 
Prbgrairi Development Center, Pensacola, 
Florida. Regardless of locatioo, all Data Proc- 
essing Technicians are assigned by the Bureau 
of Naval Personnel, Washington, D.C. 

c 

THE NAVY ENLISTED ADVANCEMENT 
SYSTEM ' ' 

• Many of the rewards of Navy life are earned 
through the advancement system. The^basic ideas 
behind the system have renfained stable for many 

' years, but specific portions ma^ change rather • 
rapidly. It is imp^tant that you know the system 

^ and follow changes carefully. BuPers Notices 1418 
will normally keep you up-to-date. 

The normal system of advancement may be 
^sier to understand if it is broken into two parts: ^ 

1. Those requirements that must be met 
before you may be considered fpr-advancement; 

2. •Those factors that actually determine 
whether or i\ot you will be advanced. 

t ' ^ , * ' 

' . QUALIFYING f*OR ADVANCEMENT 

In general, to QUALIFY (be considered) for ' 
advancement, you.must first: 

1. Have a certain amount of time in pay 
gi'ade. 

2. Demonstrate knowledge of material inyour ► 
. mandatory rate training manuals by achieving a 

suitable score on y(5ur command's test, by suc- 
cessfully completing the appropriate NRCC's or^ 
* in soma cases, by successfully completing an 
' appropriate Navy school. - ' 
< 3. Demonstrate* the ability to perform all the 
^ practical requirements for advancemeht by com- 
pleting the Record of Practical Factors, NAV- 
\ EDTRA 1414/1. 

4. Be recommended by your commanding 
officer. ^ .» 

5. For petty officer third apd second candi- 
dates ONLY, demonstrate knpwledge of military 
subjects by passing a locally administered MILI- 
TARY/LEADERSHIP examination based on Ihe 
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military qualifications for adywicement (from' 
, NAVPERS 18068 series). . * 
6. Demonstrate knowledge of the' technical 
aspects of your rate by passing a Navy-wide 
advancement examination based on the oceupa- 
tional qualificatfons applicable to your rate (from 
NAVPERS 18068 series, those qual-s listed at and 
below yoyr rate level), 

,If you meet, all of the above requirements, 
satisfactorily, you become a hiembef of ttie group 
froni \yhich advanc^ents will -be made. 

WHO WILL PE ADVANCED?' 

Advancement is not autohiatic. Meeting all 
of the^requirements makes you eligible but does 
not guarantee your advancement. Some of thd 
factors that determine which persons, out of idl 
of ^ose QUALIFIED, will actually be advanced 
in rate are^the score made on the advancement 
examination, the le^igth of time in service, the 
performance marks earned, and the number of 
vacancies being filled in a given r^te. 

If the number of vacancies in a given rate 
Exceeds the number of qualified personnel, then 
All of those qu^ified will be advanced. More 
ofteii, the number of qualified people exceeds the 
vacancies. When this happens, the Navy ha*s de* 
vised a procedure for advancing those who are 
'best qualifiepl. This proctedure is based on 
cohibining three personnel ^valuation systems: 

Mejit rating system (Annual evaluation and 
C.9; recomnriendation) 

Personnel testing system (Advancement ex- 
amination score,— with some credit for passing 
previous advancement exams) 

Longevity (seniority) system (Time in rate 
and time in servlbe) . ' 

Simply,, credit is given for how much ,the 
individual has achieved in the three . areaa of 
performance, knowledge, and seniority, A com- 
posite, known as the final multiple score, is 
generated from these three factors. All of the 
qualified candidates from a ^ven advancement 
examination population are then placed on one 
list, based on this colnposite ^figure, the highest 
achiever first, and so on down to the last quulUled 
person in the population. For candidates for E4, 
^5, and E6, advancement authorizations are then 
issued, beginning at the top) of the list, for the 
number of, persons needed to fill the existing 
vacancies, ^ 

Candidates for E7 whose final multiple scores 
are high enough will be designated PASS SELBD 
ELIG (Pass Selection Board Eligible). This means 
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that their names will be placed before the Chief 
Petty CXEficer Selection Board, a BuPers board 
charged with considering all so^designated eligi- 
ble candidates for advancement to CPO, Advance- 
ment authorizaticms for those being advanced to 
CPO are issued by this board. 

Who, then, a^'e the individuals who are ad- 
vanced? Basically, they are the ones who have ' 
achieved the moet in preparing for advancenient. 
They are not content to just qualify; they have 
gone the extra mle in their training, and through 
that training and thet^ir work e^qperience they have 
developed greater skills, learned ?nore, and'ac- 
cepted more responsibility. 

While it cannot guarantee that any one person 
will be advanced, the advancement system does 
guarantee that fill persons wifiiin a particular rate 
^will compete equsdly for the vacancies that exist. 

SCOPE OF TJlIS TRAINING MANUAL. 

What you should gain from your study of this 
training manual is detailed in the following 
statements concemiQg its purpose and scope: . 

It is designed to give you information on 
the occupational qualifications for advancement 
to DPI and DPC. 

It must be satisfactorily completed before you 
can advance to DPI or DPC, whether you' are in 
the Regular Navy or in the Naval Reserve. 

It is NOT designed to give you information 
on the military requirements for advancement 
to POl or CPO, 

It is NOT designed to give information that 
is related ^irimarily to the qualifications for 
advancenieift to DP3 and DP2. This is giYen in 
Data Processing Technician 3 & 2,. NAVTRA 
10264-C.'* ' \ 

The occupational Data Processing Technician 
qualifications ^used as a guide in the preparation 
of this training manual are< those promulgated 
in the Manual erf Qualifications for Advancement, 
NAVPERS 18068«C, change 5. Therefore, changes*' 
in the Data Processing Technician qualifications 
occurring after this change mayjiot be reflected 
in this training manual. (About July 1975, tihe 
Manual of Navy Enlisted Classifications, Ad- ■ 
dendum for Manual of Navy Enlisted Classifi- 
cations, and the Manual of Qualifications for 
Advancement will be combined into one manual 
entitled Manual of Navy Enlii^ted Occupational 
Standards.) Since your ifajor purpose in studying 
this manual is to meet the qualifications for 
advancement to DPI or DPC, it is important 
for you to obtain' and study a set of the most 
recent Data Processing Technician qualifications. 



This training manual • includes information 
that is related toboth the KNOWLEDGE FACTORS 
and the PRACTICAL FACTORS of the qualifica- 
tions for advancement to DPI and DPC, However, 
no training manual can take the place of actus 
on-the-job experience for developing skill in tte 
practical factors. The manual can help you under- 
stand some of the whys and wherefores, but you 
must combine knowledge with practical exp^^ri- 
ence before you can develoji^^the required skills. 
The Record of Practical Factors, NAVEDTRA 
1414/1, should be utilized in conjunction with 
this training manu£^ whenever possible. 

This training manual deals altnost entirely 
with data processing syst^ems and associated 
equipment and techniques. It does* NOT contain 
information that is primarily related to a par- 
ticular system. 

Chapter^ 2 through 8 of this training manual, 
as already stated, deal with the occupational 
subject matter of the Data Processing Tech^ 
nician rating. Before studying these chapters, 
study the table of contents and note the arrange- 
ment of information. You will find it helpful to" 
get an overall vieov of the organization of this 
training manual before you start to study it. 



TREND OF NAVAL TRAINING ^ 

Navy training is changing in ^evei^al ways; 
for excunple, it is becoming more and more 
individualized, a chang^ brought about by* the 
introduction of scores oAprogrammed instruction 
courses and a few audioVvisual courses, The§e 
types of courses permit a student to choose his 
medium of instruction and to proceed at his own 
pace (self-paced instruction). All future instruc- 
tional material must be job related and ''system 
designed"; that is, it must teach the trainee to 
do a task, and it must follow a specific course 
including defining the need, planning, developing, 
and evaluating the course. Thus, all elements 
required for a complete' course will be included 
in each unit. Training for inen and women in 
many ratings will be planned from the time they 
enter the Navy until they retire. The objective' 
is to use all the training given and eliminate 
the ''over training" prevalent in the past. Many, 
if not all, "A" schools will be reduced in length, 
some other schools will be eliminated. Conse- 
quently, more training must be done aboard the 
shii)'^or station. To esqpedite onboard training, 
a great many onboard training packages will 
be produced. Many of t^ese will be multimedia 
packages. 




CHAPTER! 

DOCUMENTATION 



... ■ ; . • ,. 

'do you ask a lot of questiOhs during a working, 
day? Do you usually ask the atoie person because^ 
he can provide the correct ^swers? Does that 
person answer from the "topbfhishea^," or does 
he liefer to a manual and give y()uan explanation? 
Chances are that he either lopl^a the informati<m 
up or he has previously rest^ % on the area m 

' question. If you ever question Mis^ responses, do 
you or he. know which manual .tp^ go to for proof 
or clarification of the answef ?I^P you answer a 
lot of your own questions Ijy feeOklng the facts 

' out of reference materia^^ Whichever of the above 
may (it the case, it is pij^vious there is no bettef 

*frecourse for einswers than W)ritten reference 
material — docuiri^ntation, . 1 

According tp definition, docpundiantation is the 
creating^ collecting, organizing,, $^ring, citing, 
and dissemination of documents qr|l^e information 
recordedf in documents, DocunjientS are a medium 
and the data recorded on them forliitimanuse, and 
by extension, is any record that has permanence 
ctnd that can' be read by man ojrinafihine. With the 
' foregoing in mind it is easy tP seethe importance 
and relationship of documentation to the data proc- 
essing world. j ' 

The first part of this chapter will discuss in 
general the required documentation pre scribed by 
SECNAVINST 5233.1 titled Depauftment of the Navy 
Automated Data Systems Oocvuilentatlon Stand- 
ards. The discussion will' ^ ^^^^^^ in nature 
but complete enough to apque^nt you with^the 
t documents that are required lor Ite. production 
ready documentation package i The last part of 
the chapter will discuss the documentation stand- 
ards that may be imposed at lop&l comm^and 
levels. * ' ^ 

Remember that you are pn your way to be- 
aming a First Class or Chief Petty Q^icer, and 
you will be the one who is supposed to answer 
rather than ask the questipns. Your quest for 
• knowledge will now more thfan ever be directed 



I 



into the written docunvBntation that -fiurrounds 
and sonietimes seemingly smothers those in 
supervisory positions. ' ' 

^This smothering effect is;^depend^t on the 
documentation that is reqiUred reference ma- 
te5i:ial. If the material i^ too wordy or confusing 
in Iayoul,vmuch time is lost and In many caiaes 
th^ material is not utilized to its fullfest advan- 
tage. The standardization attempt by the Navy 
through SECNAVINST 5233.1 could do mu6h to 
help management. 



INTRODUCTION TO COMPUTER 
PROGRAMMING DOCUMENTATION 



Since automated data processing has been 
adopted by the^ Navy, a very definite » need for 
documentation has become increasingly apparent. ^ 
With the use of EAM and first generation com- 
puter systems the majority of system information 
was assembled and remained, in the head of the 
person assigned the task of developiijg, initiating 
ancf running the program or system. Passing on the 
information was a person to person process, as 
the man's relief ^ was generally aboard for a 
learning period of one to three months. With 
the e:q)ansion of 'data processing in the Navy 
(personnel and hardware) the contact relief is no . 
longer a luxury availalde to commands. The pass- 
ing of information must now be done through *^ 
factual, detailed and concise- documentation. ^ 

Many articles 'Tiave been written discussing 
the need for and uses xyi conipUter program 
documentation. The follPwing are some of the ♦ 
purposes that documentation serves: 



a. Provides managers with documents to re- 
view at significant developmental milestones to 
determine if requirements have been met and if 
resources should cbntinue to be expended. 
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)>. Records technical information tp allow 
coordination of labor development and use/modi- 
fication of the computer program. 

c. Ensures that authors of documents' and 
managers of project developrnel(it have' a guide 
to follow in preparing and_checkingdocunient5atlon» 

d. Pmvides ^uniformity of format and content 
ofxompulbr program documentation across com- * 
mand lines. . ' 

SECNAVINST 5233,1 has attempted to provide 
standards ^ required recorded information for 
computed programs to ensure that the documen- . 
tation produced w^U , serve the \aforementioned 
, purposes/ It is suggested that th^^Uowing 11' 
typeiS'of computeir prpgramming doc^inents be 
completed for each project: ^ 

1, Functional Descriptiohs (FD) \ J 

2, Data Reqtfirements Documents (RD) ^ 

3, System/Subsystem Specifications (SS) 
4^ Program Specifications (PS) 

5, Data Base Specifications (Di^ \ 

6, Project Manuals (PM) 
If Commaiid/j^anagement Manuals (Ciyi) 

8, Computer Operations Manuals (OM) 

9, Program Maintenance Manuals (MM) 

10. Test and Implejnentation Plans (PT) 

11, Test Analysis Reports (RT) 

documej/t components 

Each of the 11 types of documenfts is a cbm- 
plete work within itself. That is each type is a 
complete manual .or report to e^lain or support 
the title of the document. The Punctionaf) De- 
scription, for example, is the initial definition 
of- a programming project and provides the 
ultimate user(s) with a clear statement of tbeii: 
operational capability to be 'developed: This is 
done by supplying the relevant information called 
for by IJie standard outline in SECNAVINST 
'^^233,1» Technical Note 02 (to be discussed later) » 
tor each Functional Description, Once the in- 
fWmation is supplied to completely fulfill the 
requirements for a Functional Description, it 
is then put into manual form as a self standing 
document, \ / ^ ^ 

Within the covers of each of the 11 types of 
documentation are optional arid required com- 
ponents which make up the entirety. Each docu- * 
ment is structured fron^ the following components 
in the sequence listed/* 



Cir?Special Notices 
d. Abstract , 



e. Table of Contents . 

f. List'of Figures 

g. Record of Changes 

h. List of Effective 
{'ages 

• i. Text 
j; Appendixes 

(1) Glossary 

(2) Reference • - 

(3) Bibliography 

(4) Other V 

' Appendixes 
k. Index 

1, pist](7bution tist^ 
m«; Back Cover \ 



(As i;equired> 
(Mandatory in FD, 
CM/andPM 
documents), 
. (Mandatory) . 
(As required) 
^(As required) 
{As required) 

(Mandatory) 
(As required) 
(As required) 
(As required) 
(As required) . . 
^ (As required) ' - 

(Optional) ' 
; (Mandatory) 
(Mandatory) 



a* Front Cover 
b. Title Page 



(Mandatory) 
(Mandatory) 



Detailed requirements as to ^ the explanation 
of eajch component and the required format to be 
followed can be found in SECNAVINST 52334, 
Technical Note 03. ' . , ' 

DOCUMENT TYPES 

The 11 different document types are discuseed 
as to their contents and use in the following* 

FUNCTIONAL DESCRIPTION (FD) " 

An Fli is normally prepared for jany system 
requiring a basis £pr mutual understanding be-* 
tween^the developers and u^ers of a proposed 
computer program system. It^ reflects the initial 
definition of a programming project and provides 
the ultimate users with a clear statement.of the 
operational capability to^ developed. If the 
scope of the FD is changed at any point during 
project development, the FD should be updated 
and receive user concurrence. 

The FD is a technical document and a^man- 
agement tool for use by both computer oriented 
personnel and inexperienced users and should be 
written as much as .possible in noncomputer 
oriented language, since most elements of the 
document will be subject to review by staff 
personnel who do n0t necessarily have a com- 
puter background. 



Descrlptipn of Contents 



SECNAVINST 5233,1 not only standardizes the 
document types and components but also provides 
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a standard outline to be followed for each text 
component of each document type. These outlines ^ 
contain the sections, heading and subheadings in . 
a table of contents for each document type. Each 
heading and subheading ie^^ then further deiined^ and 
the format given for, completing each section. 
The complete description of contents for the 
Functional Description document will be provided 
here only as an examplp of the detail found by 
SECNAVIN ST 5233a. 

Figure 2-1 (at the end of this chapter) includes 
a table of contents and the narrative description 
of the contents of that document type. Each page 
, shown within the figure is formatted in accordance 
with the Computer Program Document Prepara- 
tion Stfimdards. The page numbers given in the 
table of contents for a particular document are 
those at the bottom of the figure box. 

DATA REQUIREMENTS DOCUMENT (RD) 

The RD is normally prepared when a data 
collection effort by the user gro^ugp is required 
to geniarate, and maintain system files. ) 

The Data tflequirements Document is a tech- 
nical document prepared by botli systems and user 
personnel. It is to be as detailed as possible 
concerning the definition of itiputs required of 
the user, the procedures to be followed to provide 
ttils' input to the system, the description of ex- 
pected output data, the specification of al^ usesof 
standard data elements, cmd the data limitations . 
of the system, j^-^ 

The Data Requirements Document serves as 
a tool for the development of the data processing 
system and^r the coordination of standard data 
elements. 

A data element fs a class, category or basic 
unit of information that denotes a set of data items. 
Ffer example, the data items ** Pennington, Fairfax 
and Orange** are members of the set denoted by 
a data element «*county,** The names and associ- 
ated codes of ^any data elements have been 
standardized by higher authority in order fo 
facilitate /^iata exchange and comthonality of data 
structures,' These standard data dements and data 
element codes shall be used whenever applicable 
in all data base files. These include tihe FIPS 
(Federal Information Processing Standards) and 
Department of Defense Standard^ as listed and 
defined respectively in the FIPS Publications 



Series and the SteCNAV- Instructions, pertaining 
to data element standards. 

Automated data element libraries hkve been 
deteloped and are being u^ed hy various organi- 
zations within the DOD, These data element 
libraries idehtify ahd define the data Elements 
used -by that organization, reference the systems' 
and files in which^sed, alid associate these data 
elements with applicable data element and data 
code standards. When a data processing system, 
is designed that uses standard data elements or 
uses data elements that liave not yet been stand- 
,ardi2ed, any existing data element libraries 
should be updated to reflect, the new uses. 

V There are ^three sections to the RD, These 
are: General, Data Descri|>tlbn and User Support 
for Data Collection. The detailed outline for the 
RD sections may be found in SEC NAVINST 5233.1. 

' SYSTEM/SUBSYSTEM SPECIFICATION (SS) 

, An SS may be prepared to guide the develop- 
ment of large projects^ If th^ system breaks down 
readily intp' subsystems, thiauiocument may be 
used to prepare individual subsystem specif ica*^ 
tions. A subsystem i;^ he rein defined as the logical 
breakdown of a system into separate areas of re- 

^ sponsibility, such as functions, where each break- 
down is composed of a program or series of pro- 
grams. If individual subsysteltn specifications are^ 
prepared, they may at some point be bound to- 
gether tp form a System Specification or a 
separate System Specification may be written. 
Many systems, however, may not logically be 
broken down into smaller components because 
they are already broken down into the lowest 

^ common denominator. In the&e cases this docu- 
ment outline may be used to write a System 
l^cification. . ^ . ' 

^ Thfe System/Subsystem Specif ication may pre- 
sent modifications from the I'D (Functional De- 
scription), bat it should be noted that any modifi- » 
cation to the scope of the system effort should be 
submitted as changes to the FD. 

The ^stem/Subsystem Specification is a tech- 
nical document prepared for systems personnel. 
It is to be as detailed as possible poncemlng the 
environment and design elements in order to 
provide maximum guidance to the program design 
effort. This document also defines system/subr 
system interfaces. It is anticipated that the 
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System/Subsystem Specification will present ^ 
more detailed data than the FD as. a result of 
the continuing design effort] ^Subsystem specifi-* 
catioi]yp vrtll consider oaly those segments of tiie 
P.D that are applicable to the particular sub- 
system, / 

There are four sections to the SS, These ^re; 
General, Summary of Re'quirehients, Environment 
and Design Data, The detailed outline for the SS ' 
sections may be found in SECNAVINST 5233 J, 

PROGRAM SPECIFICATION (PS) ' 

A PS may be written after SS (System/Sub- 
' system Specification) to expand on its require- 
ments or without any SS having &en prepared. 
The PS may present modifications from the FD, 
but it shouW be noted that an^ 'modification to 
the scope of the system effort should be sub- 
mitted as a change to the FD, 

The PS is a technical dqpument. The amount of ' 
detail to be included is dependent upon the use to 
, be made of the document witfiin the part^nilar proj- 
ect for which it is prepared. The intent of a PS 
is to guide program development,'It is anticipated 
that the F^S will present more detailed data than 
the FD and related SS as a t^esult of the detailed 
program dQsign effort. Furthermore, a PS will 
consider only those segments of an FD or SS 
that are appliifeble to the particular program. 

There ate four secttons to the PS, These are: 
General, Summary of Requirements, Environment 
and Design Data,** 

DATA BASE SPECIFICATION (DS) 

A DS i& generally prepared when many ana- 
lysts/programmers will be involved in writing 
programs that will utilize the same data,. 

The DS is a technical document prepare4j6r 
programmers. It shall be sufficiently detailed to 
permit program coding and^ata base generation 
by the development group. Since this document is 
intended to cover all types of systems,.itdoes not 
make specific data or presentation formats man- 
datpry. Developers of any given system a^e best 
qualified *to devise the physical formats most 
useful and comprehensible to project personnel^ 
However, toachieye consistency in documentation 
the following^ practices shall apply in all Data 
Base Specifications: 



b. Each formatted presentation shall be fol- 
lowed by an explanation of the formatted ar-f{> 
raiigement, 

^ * ^ 

c. Each item of information shown in a for- 
matted presentation shall be consistent with 
standardized data element names as shown ia 
data element libraries. 

There are five sections to thd DS, These are: 
General, D&ta Base Identification and Description, 
Data Definitions, Data Base Storage and Common ^ 
Data Pool, ' • ^ 



i 



a. The order of information given by tlie 
o^itline in SECNAVINST 5233,1, TN-02, shall 
be followed. 



COMMAND/MANACJEMENT MANUAL (CM) 

The prij^ary purpose of the CM is*to serve 
the needs of the user group. Sections 1 and 2 of 
the CM^ present general and specific information 
on a specific computer program system, and are 
directed toward an organization's general man- 
agement and staff personnel who have no ne^edfor 
detailed technical ir^ormation concerning system 
ijnplementatipn or op^ation, s4,^tions 3^and 4 of 
the CM address staff personnel but are more de- 
tailed on how <o provide input to the system, 
respond- to reqpiests from the system for informa- 
tion £md make use of outputs from the 'system 
that may be in the form of hard 'copy, CRT 
displays, etc' Instructions for the operation of 
specific consoles or 'terminals may be included 

in appropriate appencUxes,* 

* f» 

jtif a Command/Management Manual is the only 
dafcument produced for a particular computer pro- 
gram, an annotated program listing must be pro- 
vided. 

There are four sections to the CM, These are: 
General Description, System Summary, Staff 
Functions Related to Technical Operations, and 
File Query Procedures, 

COMPUTER OPERATION MANUAL (QM) 

The OM contains precise and detailed informa- 
tion on the control requirements and operating 
procedures necessary to successfulljr initiate, 
run, and terminate the subject system. It as 
directed toward supervisory and operator per- 
sonnel who are responsible for the efficient per- 
formance of their organization's computer center. 
These readers are primarily interested in de- 
tailed information on the external cfharacteristics 
and operating procedures of a computer program. 
In general, the manual shall be written in a step- 
by-step fashion as opposed to an expository style 
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in order to citify and emphasize the procedures 

- associated ^ with t)ie computer programs. The 
Computer Operation Mai\ual shall be completely 
self-contained. Supporting illustratioili^ shall be 
concerned with the flow of input data and ou^ut 

- information tut shall not present breakdowns or 
delineations of the internal logic, and flows within 
a computer program, such as* are depicted in a 
prograrhming. flowchart* ^ 

'There are four sections, to th^ OM. These are: 
Genera^ Desr;ription, System Control^ Operating 
Procedures and Nonroutdne Operations, 

, - ' , * . ' '^ / • 

^ PROGRAM iviAINTENANCE MANUAL (MM) 

The MM presents general and specific itifor- 
matiori on the>computer programv It is written for 
programmer personnel who are responsible for 
* the tnaintenance of* the coipputer programs. It 
will describe the computer pro^am*^ in ? de- 
, tailed, technical pre^sentation to assist' the maln- 
tenaaiCfe programmer in his functions. 

There are four sections to the MM. Thege are: 
General Description, System Descriptipn, Input/ 
Output Descriptions 'and Program Assemblings 
Loading and Maintenance Procedures. 

NOTE: For small projects the Command/ 
Management, Computer Operations, and Program 
Maintenance Manuals may be combined into'one 
document titled the Project Manual (PM). 

TEST AND IMPLfiMENTATION PLAN (PT) 

O t 

^The PT is a tool for directing the, program 
testing, and contains the orderly schedule of 
events and list of materials necessary to effect 
delivery of a complete program and to Conduct 
the orientation required for proper use of the. 
programs. Those parts of the document directed 
toward the staff' personnel shall be presented 
in nontechoical language, and those partp of the 
dbcumenV directjpd towclrd the operations per- 

. sonnel shall bq pr»esented in suitable terminology. 

'There are six sections td^*the PT. These are: 
Genei^al,' Test Plan, Test Specifications, Test 
Descriptions, Test Procedures and Test Evalu- 
.ation. 

TEST ANALYSIS REPORT (RT) ^ 

The RT describes tjie ^|^^ of the computer 
program system after testlHp)rovideBi a pres- 
' entation of deficiencies for rtvlew by staff and 
management personnel. Therefore, this document 
should be( prepared in nontechnical language. 



There are four sections to the RT. These are: 
General, Test Analysis, System Function Anal- 
ysis and Suinmary and Conclusions^ ^ 



NEED FOR 
STANDARD DOCUMENTATION 

All of the document types previously dis- 
oussed may not bp needed on a particular proj- 
ect. One -of the main determining factors ^for 
the number of documents to be provided is the 
ultimate usfep. If the V^er is not computer 
oriented, it may be beneficial to you and the* 
user^to provide all the documentation. This will 
allow you to explain as much about the sy^m 
(hardware an<} software) as possible in a lan- 
guage that the user can understand. The. more 
the user understands about the actual functioning 
of.tlfe system, the "better for both parties. Once 
understanding is developed, communication be- 
comes easier not only in the area of the current 
project birt also for any future dealings. 

If the project Is large and complex, the max- 
imum amount of documentation should al^o be pro- 
vided. Under these circumstances it * doesn't 
matter if the user is computer oriented or not. 
The better and more complete' thp documentation 
is in this case, the better the final product 
(system) will be. The more documentation pro- 
duced the less likely it will be that any portion 
of tM system will be left out. 

Td further help in determining tHe^need for 
proper documentation, SE6NAVINST 5233.1 pro-^ 
vides two charts'!^ Figure 2-2 is a chart listing 
factors and five values assigned to each factor. 
The more complex, costly or time restricted 
a factor is, the more value it holds. To utilize 
the chart for a project, simply put a check marie 
beside the descriptive block that is most ttue^ 
for each factor. Total the check ma|||s for each' 
column and multiply that times the value for 
that coliirrin. For instance, you may have arrived 
at a total number of four check marks in column^ 
one and a total value for that column of four 
(4 times 1 equals 4), four> check marks iH col- 
umn two for a total value of eight (4 times 2 
equals 8), three 'check marks in column 3 for 
a total value of nine (3 times 3 equals 9) and 
no check marks in* columns four or five. Each 
column's value totals are then added together 
for one total' (in this case 21), which is the 
level of project complexity. ^ 

Once a level of project complexity has t)een 
efi^tablished, the types of dpcumentation can then 
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COMPLEXJTY 
TOTAL 


DOCUMENT 
. TYPES 








CM 




12 - 26 






PM 


PT 


24-38 


^0 




CM OM MM 


PT . 

if 


36-50 


FD 


SS 


CM CM MM 


PT RT 


^ ' 

48-60 


FD 


SS p V 


CM OM MM 


PT RT 


NOTES:. 1. PREPARATION OF RD AND DS IS SITUATIONALLY 
DEPENDENT. 
2. ADbmONAL DOCUMENT TfPES MAY BE " 
REQUIRED AT LOWER COMPLEXITY TOTALS TO 
SATISFY LOCAL REQUIREMENTS. 



Figure .2- 3, 



78.141 

Document type s/project coiriplexity . 



be determined. Figure 2-3 is suggested as a 
method of determining the d,ocumejatation require- 
ments based on the coniplexity totals. In the 
above example tiia Complexity totaj of 21 woulji 
require the writing of a project mtmual and test 
and implementation plans, 

it must be emphasized^ that thie is a genef al 
guide. Situations occur when mc^re or fewer- 
document types may b6^ required, ajs is indicated 
in the notes of figure 2-3. 



* ^ LOCAL 

DOCUMENTATION REQUIREMENTS 

The Navy hite established documentation 
standards to ensure completeness and uniformity 
for computer system information fetweA cmn- 
mands and between civilian and Navy organiza- 
tions,* The amount of detidl and the time/cofet 
factor of such program documentation for "in- 
house** use at the local leWl may be too great. 
In these instances options ar^ given to the 
commander/commanding officer providing the'' 
resources and/or funds to establi^ appropriate 
minimum documentation requirements less than 
those estabUshed^n SECNAVINST 5233.1, 



Appropriate minimum documentation' is usu- 
ally arrived at by the "head of the data 
processing department/division. This is gener- 
ally based on e3q)eriences of personnel* who have 
'been involved in writing, maintaining and ana- 
lyzing programs/systems, and in training per- 
sonnel to take the jobs of transferred personnel. 

The key to the minimum amount of doQU- 
mentation required by'^ local commands/ should 
be the amount that iSvirequired.for i*epiacement 
personnel to understand . input, procesising and 
output tor each program system for which they / 
will be responsible. The following' it^ms to be/ 
included in ♦ documentation local levels fo^ 
internal use are recommeniied ^s ^(n example 
of what each data processor should* establish 
as „ the • minilnum standards of dodumentatibn. 
These may be expanded or reduced due to /the 
diversity of programming projects wd techniques 
at the many varied commands wi^d the lyavy 

SUGGESTED INFORMATION / 

Even ihpugh local requirwe^ts may b^ much 
less tha^ ,those of SECNAVlNST 5233.1/' terms 
from the instruction should be utilizey rather 
than.individual .terms' uniqu0 /to the command/ 
programmer.. Basically a cpiti^ination dt several 
manuals should be utilized knd thef jrechnic^Ll 
Note 02 of SECNAVINST 922^3,1 xonsiil ted as it 

^^ may help to ensure that a subject tjjfeing do<ju- 

..mentecf is complete. ' - 

fPrpject References ^\ 

' " >l;iAt 'the beginning of each proMct a listi^ig 
•sgdOld, be kept of^ all references that you have 
. tQ'bpiisult for information Of guidance^ in under- 
standing the fsystem or pi^oblem to be pro- 
grammed. These references and /those that you 
may utilize i)efore completion iof tjie project 
should be listed and made a paijt of ^the perma- 
nent documentation for the projec 

Objectives 

A narrative- statement(s) ;ot thei major per- 
formance, requirements Or goals of the com- i 
puter program system shoum b)^ included. If | 
the project consists of more /than one problem, i 
this should in essence be a OTob^jfem description 
. of the system. That is, it sKoulcj be a statement! 
of the problem thjit may ii/cludie a description 
of the method of solution, the sillution itself, the 
relationship of proceddres, datai constraints and 
environnient. 
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In: addition, this- portion could anticipate 
changes that may affect? the system and e^qplain 
and identify those areas developed in p^paratlon 
for the chguige, \ 

J Also, if this project includes more tiucn bne 
program, a separate pore detelled objective or 
problem statement should be made for each pro- 
grain to he developed, if the project is for de- 
velopmeift of only one program, then fiie objective 
shouEi be as detailed as possible to e3q)lain the 
probleln to be solveda and method of solution. 

Input Sources 

A listing should be kept of comihahds, de- 
partments apd divisions that are di*ctly re- 
> sponsible for providing original (source) data* 
for the system. For each of the input sources, 
key personnel should also be referenced and the 
'listing kept Mp to date' when personnel are traAs- 
ferred. 

Exaniples of each type of source document^ 
might also be included in this area, flotation of' 
the .type* of action required or gjenerated because 
of each type of document could i)^of great benefit.. 
If a source document has multiple uses, a list and ^ 
e3q)lanation of each code is mandatory along with * 
an associated- list of the data, elements that 
comprise the complete format for each coded 
inputr If 'the source documents originate from ^ 
different sources, make'' sure the examples are 
associated with thpir respective liste^ origin. 
This particular section, - if ' completed as sug- 
gested, should b6 duplicated and distributed as 
a keypuncher*s (or key to tape, or tey to. disk) 
guide. ^ 

\>ata B^se Layouts 

' Thfe^terpa data Jt)ase refers to a collection of 
data, ^^t least as larg^ asB file, as defined by a 
particular user or system. Basically, this means 
all of a program's required input may not come 
from^'Jusf one file, but it must utilize at least 
one file. A file ts,. a, collection of related records ^ 
treated as a unit; "For example, an inventory 
file is ^ ct)lie<ition of invoice records (one 
ii^yoice record contains all of the in>^entory control 
data for one item) \yhich are all related to each' 
other not lis like products but by the fact that 
they are Ibcated under one roof (USS FLOATERS 
Inventory Control File). 

The data base for a program could be^ the 
**Mastel^ Stock Number Listing File,'* which 



'contains all the stock numbers available through 
GSA. A program that works' with just that file 
would have a singje file data bkse. If a program 
were to be constructed that required percentages 
be established as to the usage of a stock item 
by clase of ship, a multiplfe, file data base 
would be required. That is, the **Master Stock 
.Number- Listing File** would be required as input 
to insure that all stock numbers -are accounted 

'for find that the all NavyOusage total for each 
item is acquired. Then eachr*Master Usage List 
File'* for each class of ship would be brought 
into storage, the stock numbers matched and their 
total usage recorded in storage. When the usage 
totals for the same stock number from eacli Mas- 
ter Usage List -File'' for each class, of ship 
have been recorded in storage for the respective 
**Master Stoffck Number Listing Fil^'' stock 4ium-- 
bers a^ logical record has been constructed, and 

, the prOgtam may then be executed to calculate 
the percentages. The system (progrto) has re- 
quired that a> record be constructed from a data 
base (collection of data from various files) t^ 
create a data base (in this case, one file^ 
collected related records) output^ 

By definition ari^ example, a file used by 
itself is always a data base, but a data base is 
not ^ways a file (collection of related records). 
Under Data pase Layout then, one would expect 
t9 find the layouts of all files related to f he 
program. This would include card, magnetic, 
tape, dtsk and printer layouts de.scribing in detail 
data itetns and elements (fields) ttiat make up 
a record of each input and output. 

Also -mcluded should be the lengths of inputs, 
and outputs, including s|>ecial handling require- 
ments due to variations in length. Security 
classification of l/o items shcaild be clearly 
indicated so that no doubt exists on the handling 
requirements for this project. File tags, titles, 
labels and full names of all data .base file s must 
be given. 

Table Definitions 

A ta|3le is a collection of data in which an 
item is uniquely identifie^d by a label, by its 
positiony relative to the other items, or by some 
Mhfer means. A table is^ an area of storage 
reseryed^by a program /and may contain data 
that is constant, brought in from input, con- 
structed from input or constructed for output. 
A table is usually made up of ' related data ^ 
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^elements such as **states*^ with only Ihe first 
state, ^**Alabaina** having stn unmodified address 
(and that address would be the address associated 
with the table label, beginning address). Each 
state could then have' its^» respective counties 
within, it, and these would be addressed by first 

'addressings the state and then the county withirf 
the state. The addressing method itself would 
depend on the hardware and the language uti- 
Ifaed. (The table structure wilf be e^qpjainecj^ for 
COBOL in later chapter Sj.) 

The documentation for* tables to be used by 
a system would, then be ];equired to contain the 
f o^owing data: ^ ' 

» Table tag or label - ^ 

Brief but concise description of the purpose' "» 
of the table 

Grapl&c layout of the table showing the number 
of parts, subparts and the siJses of each ((character 
length or number of , words). p 

The.^type of data sliould also be Indicated as tov 
whether ,it - is alphabetic, alphanumeric or 
numeric. An example\of the method pf addressing 
each part and subpart (written in the language 
to-be used) shouldJDe given. 

Control Instructi0ns . * . 

Most systems require that control cardfe 
precede and trail object programs and input data. 
,Thesj3 car<is give .specific information tothe soft- 
w^^e package3 to provide proper input, processing 
ana output by^ your programs. These control cards 
may be many in numlper, each" one containing 
.specific sequenced parameters. Parameters are 
variables that are given _a constant, value for a 
specific purpose or process. 

The number of control cards and the mimber 
of parameters will vary depending on the system.' 
Each card will hold a specific number 
of parameter statements. Eachparameter must b^^ 
filled in with the correct code that applies to 
program (h^., beginnii^ addrelss to load the P^*^ 
gram for execution). As these parameters must 
adhere' to strict format and are tim^ consuming 
to complete, it would be advantageous to provide 
a listing of each, e3q>lanations of the parameters 
(or reference to* a control language manual) and 
indication of their required placement in an- 
object program or input file. 

koTE: Control cards will not be discussed as to 
makeup in this manual as there is so much 
variance with each system and with each language. 



program Logic 



The programmer's logic should be depicted 
in the form of a programming floVVchart. This 
should be neat and (Completely legible. All stand-- 
ard symbols and flO^Ycharting procedures Should, 
be used. Any labels (tags, titles, nam^s dt 
acronyms) used in the flowchart that are not de- 
fined elsewhere should be defined when used in 
the flowchart. ' ' j 

^ When any modifications are made to any part 
of the other documefttation that affects the logic, 
labels, !/(» layouts,yetc., that is depicted in the 
flowchart, the change Should also be Reflected 
in the flowchart. In .som^ instances a data flow- 
chart might also* be included. 

Progiiam Listing(s) ^ ^ 

Once the program has been thoroughly tested 
for all possible conditions and is error free, the*, 
source language' program deck should be listed 
and made a ^art of the documentation. II the 
program is a low level language, the various 
routines should be identified, instructions for 
decision making should be. explained, constants 
defined,^c*t ^ / 

Backup Procedures ^ " \ - 

Consideration should be given to the possi- 
bility that one of the hardware systems, elements, 
may fault or **go down.^' The biggest determining 
tactor for the detail given to' backup procedures 
lis the* scheduled jrriority of the^program run.- 
'Backup as ' used here means the alternative* 
operation available' in the event tKe primary 
system, elenjent goes down. For example, a 
backup technique for a disk output would be" a 
tape output. - . 

In the case of an entire hardware system 
failure the use of another system or other means 
•to' accomplish the system requirements sfiouldbe 
indicated. For example, the backup (or ih this 
totial aspect, fallback) technique for an automated 
system ^ight be inanual manipulation and re- 
cording of the data. In eithef partial or com- 
plete^ardware failure the backup procedures 
niay rec^uire almost as much documentation as 
the normal system. 

Operator's Manual . . * 

Clear, concise instructions must be provided 
to ejisurq .that the operator will r. provide the 
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necessary step-l^-step physical operation re- 
quired for the successful job run. Reference to 
,the <:orhputer Operation Manual in SECNAVINST 
5233,1, TN-02, should, be made to help preclude 
the possibility of not including small but needed 
documentation for the operator. 



Management Information 



" \ Other Information that is required for manage- 
ment purposes, such as scheduling, supply costs, 
man-hou^ costs, system cost^, etc., should be 
included. Required form numbers or stock num- 
bers for requisitioning of supplies should be 
listed^If supplies are jiotx>rdered through regular 
GSA channels, the sources to be ordered ffom 
should, be listed. Volumes of anticipated cards, 
paper, and magnetic tape should be included. In 
shojt, infornniation for'inverftoiry control of asso- 
ciated supplies should be established. 



SUMMARY . • t 

Documentation is an ^xtremely important 
facet of the data processing world. Every effort* 



should be made to provide, complete packages' 
*f6r each system developed. .Research or us6 of 
available documentation should ^ also be 
enccJuraged by you for all those at your instal- 
lation. ^ 

When^^ person enters a nqw fleld'^r is trans- 
ferred to a new duty station, docupjentation is 
Heavily relied on by the new man to reassure 
himself that he is performing correctly. After 
awhile on the job (especially a repetitious one), 
documentation is not referenced as frequently. 
This is human nature and is one of the larger;; 
single reasons for ejqpensive' and time consuming 
renui -requirements. As a person progresses up 
ihg ladder of responsibility, reference to and 
requirements for documentation become greater. 
A person being advanced generally finds that* 
eventually he no longer the person that is 
in daily contact with the' actual job, but he must 
still be aware of all that occurs within his shop. - 
In this su^rvispry position it is extremely de- 
sirable to Tiave good documentation as a libtary. 

Being in the Navy, a person is always in 
training to befcbme at leader and a supervisor. 
Let's make sure that- part of that training is in 
the area of documentigition. 
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SECTION 1. GENERAL 

1.1 Purpose of Functional Despription > This Mragraph shall dei?cribe the 
purpose of tiie FD (Functional Description) in tfie following words, modified, ' 
when i^pprppriate; ^ - ' ' . 

I'his Functional Description for (Pri^ect Name) (Project Number) 
*is written to a^vide: ' T ^ 

a. The' system requirements to be satisfied which will serve 
as a basis for mutual understanding between the user and 
^he developer. ^ 

i \ . ■ 

b. Information on performance^ requirements, preliminary 

design, and user impacts, including fixed and continuing 
coi^ts, , ' 

c. A basis for the development of system tests. ^ 

1.2 |>roJe(5t References . This paragraph- shall pBS^^ a brief summary 
of the references applicable to the history and development of the proj- 
ect. The general nature pf the con^puter programs (tactical, inventory 
control, war gaining, ^management inforimtti^n, etc.) to be developed 
sliall be si)eci^ied. The project sponsor^user, and operating center(s) 
that will run the completed computer programs shall be indicated. > 

^ A list of applicable documents^ shall be included. At least* the ' 
following shall be specif ied by author or source, reference number, 
title, and se^xtrity classification; « 

a. Project request, a copy of which must -be included as afc 
appendix. ^ - ^ . 

b. Previously developed technical documentation relating, to * ^ 
this project. $ 

c. Significant correspondence relating to the project* 

ft. y ' . 

d. Documentation concerning relajed projects. ^ 

e. Other manuals or documents that constrain^or explain technical 
factors affecting project development. \ 

f. Standards or reference documentation, such as; 
(1) Documentation standards and specifications. 



When applicable, specific ^reference should be made to the provisions 
of these documents in subsequent septions of the Functional Description. 
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(2) Programming CQnventions.' 

{3y 'DoD or Federal standards (data elements, programming 
languages, etc.). 

(4) Hardv^are manuals, suppoi't system documentation, etc, if 
necessary for an understanding of the FD, 



r 



Figure 2-1. -^Functional descrip^on (3 of 14). 
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SECTION 2., SYSTEM SUMMARY 



This section shall provide a general description,. written in rion-ADP 
ter4ninology, of \S^e proposed computer program system. - * 

2.1 Bacteround. Included within this paragraph, as necessary, ^vill be any 
- information concerning the* background of the uses and purposes of the sys- 
• tem to orient theVeader. Reference must be made to hlgheA)rder and 
parallel fystems'when needed to enhance the general description. The 
relationships between the project and other capaWlitles ^Ing developed , 
concurrently shall be described. . ' ^ 

2>2 Objectives , Statements of the major performance requirements or 
goals of the computer program system must be included. These statements 
should be concise and ihay. include ej^^ples. When applicable, related 
events, such as exercises or impending mdlitarj^ operations, may be dis- , 
cussed. Any anticipated operational changes that will affect the system 
and its uge shall be Identified and the provisions within the system for 
including them shall be explained. - > ' 

2>3 Existing Methods and Procedures. This paragrjaph shall provide a 
bjrief description of the current methods and procedures being employed 
to satisfy the existing ifif©rmation requirerjients. Both quaiititatlve and 
^qualitative values should be provided for: ' 

a. Organizational/personnel responsibilities 

* . b. Equipment available and equipment required " 

c. Inputs and outputs (including -volume and frequency) 

d. Deficiencies (including lilnltatlons, such as time delays) ^ 

. A chart depicting th^ existing data flow^ from data acquisition thr9ugh* 
its processing and eventual output must be provided. This chart may be 
complemented by an explanation or chart showing the sequence in which ^ 
operational functions are performed by the user and pointing oi\t the sup- 
port of these decision making activities that is provided by the ptresent 
system. " ♦ . ' • ' ^ ^\ 

2,4 Proposed Methods and Procedures , A description of the proposed 
system and its capabilities shall be presented in this and the following 
paragraphs. When tools, techniques, or procedures from other systems - 
will be utilized with, or will become part of, the proposed system, they 
shall' be referred to in this description. ' - 



2 A System Information Flowchart may be used. 
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A chart jiepicting the g^ropoged data fldy/^ should be provided to presenf\an 
-pverall view of the planaeckcapabiliti^s. ' , 

If the proposed system eliminates degr^des^any capabilities, in the 
existing system, these capabilities must also be described as well as the 
reasons for their elimfnation or degradation. 

When appropriate^ ittitgmative methods and procedures that have been 
considered may be included. . 

'^A clMcf t showing the major processing steps^ and a chart showing the 
inter aclpng organizations'^ shoxild be included within the f oUowingi para- 
graphs wherever they best cotaplement the, narrative', , 

2.4.1 Summary of In^rapcy^men^ This paragraph shall provide a qualita- 
tive and quantitative i^u*ntijiary of the benefits to be obtained from the proposed 
system. A compariso^^^0|Ke deficiencies identified in paragraph 2,3 and the 
identification of any atddicional^capabilities required, along with appropriate 
explanations, niay be ]^<^^ 

Explicitly identified ;\^ill be the required capabilities that will be^ 
satisfied by the proposed system. When a required capability is the im- " 
provement of existing methods and procedures, the extent of the antici- 
pated iniprovenients inust be stated. Also included shall be a comparison 
of transaction tinie cycles between the existing and the proposed systems. 
The discussion shall include: ; - . 

^ a. Functional improve mentsl^new capabilities), 

b. Imprdvements of degree (upgrading existing capabilities), 

c. Timeliness (decreased response time or processing time), 

d. The elimination or reductiqp of existing capabilitieB^that are 
no longer needed, , 

2.4.2 Summary of impacts. This paragraph shall describe the anticipated 
impacts and associated costs of the proposed computer programs on the 
existing equipment; software, organizational, and operational environments. 
Impacts on the user during the development of the system shall also be 
noted, V ^ 



3 A System Information Flowchart may be used, 

4 An Integrated ADP Flowchart may be used, 

5 A System Organization Chart may be used. 
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2.4.2.1 Equipment Impacts . Included in this discussion sh^I be any required 
additions and modifications to the currently available equipment. Refer^nc^ 
shall be made in thi^ paragraph to the i^ecific equipme^t capabilities outlined 
in paragraph 4.1 of the Functional Description."" 

2.4.2.2 Software Impacts. The. discussion of software impacts will include ^ 
any additions or modifications needed to eKisting applications and support 
software programs in order to adapt them to the proposed computer ^pro- 

, gram system. • . ^ * 

2.4^.3 Organizational Impacts , Organizational impacts may include the 
modificatlbns of pqsitional responsibilities and the addition or elimination 
of responsibilities theCt will be necessary to implement the ne\y systgm. Any ' 
' personnel interactions eliminated will be identified and a discugsion p|Mr 
vided of the possibilities of retridning. Staff, operator, and prbp^ani^'^^te- -* 
nance personnel responsibilities will be discussed. Requirements for the 
number and skills of additional personnel will' be identified. 

2^jr.2.4 Operational Imj^^s . Operational impacts will include changes 
required in both staff and operations center procedures to use the new com- 
puter program system. Considei-^d will be impacts on the relationship of 
the operating center and the user;^impacts on the operation^ procedures 
of the operating center; operational similarities with other systems; new 
data sources; quantity, tjq)e, and timeliness of data to be provided; data 
retention and data retrievals; methods of reporting; modes of operation 
of the user, such a^ peacetime | alert, and wartime; and, results of the 
suspepsion bf^pperations of the system by failures not ifisqus|sed in para- 
graph 3.5. Algo included will be recommended methods for'^Voviding 
input data if tl^e data are not already available, ^n estimate of the 
amount of computer time needed fbr updating, output processing, etc., v 
required by the proposed computer programs will be given. 

2.4^2.5 Development Impacts. Development impacts will include a 
discussion of all use^ effort that v^ll be required prior ta^nstallation 
of the computer programs, such as manpower required to develop the 
data base, and Operator and computer time necessary for testing. This 
paragraph wii|^Mso identify the requirement to develop conversion 
.programs tQ fliMlfjj^^exi sting data files to be used by the new computer 
programs. Exceptionffitaevel| of mannigg or Computer feftne required* 
for the parallel operation of^|tie^new ma existing sy^tien^ shall be 
diSQulBsed. Any additional activfties « be provided by the user to aid 
development will bfe included in this paragraph. * ^ 
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2^5 Expected Lifinitations , Any limitations affecting the desired capability 
(including the .p^ediption of e3q)ected types at errors) ^d explicit identifi- 
cation of any l^rrent or desired capabilities which will not be provided by 
the proposed computer programs shall be discussed in this paragraph. 
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SECTION 3. DETAILED CHARACTERISTICS ^ 

3J Specific Pe rformance Requirements ^ This paragraph shall describe the 
specific performance requirements to be satisfied by the computer ^)rogram 
syst^. ThiB presentation shall be a delineation of requirements, evolved from 
thei^system analysis, on which the system design is to be based.^ The require- 
ment* will be stated in such a manner that system functions discussed in 
paragraph 3.2 and the system tests necessary for implementation can be 
related to them. A quantitative presentation of requirements will be includedt 
such as the number of ship plots that must be handled, maximum allowed time 
horn query to display of data, flexibility for adapting to changing requirements, 
etc* „ ' 

3.1.1 Accuracy and Validity. This paragraph shall provide a description of 
the accuracy requirements placed upon the system. The following items 
must be considered^ 

a. Accuracy requirements of mathematical calculations. 

. ' • s - ^ 

b. Logical and legal accuracy of alphanumeric data. 

c. Accuracy of transmitted data. 

Tirntng. This paragraph shall provide a description of the timing 
requirements placed on the system, if they are available. The following . 
timing requirements shall be considered; 

a. Throughput tin\e. , 

Jliesponse time to queries and to updates of data file«^ 

Response time of major functions. 

Sequential relationship of functions. 



b. 
c. 
d, 
e. 



Priorities imposed by types of inputs and changes in modes of 
operation. 

f . Timing requirements for .the range of traffic load under varying 

operating conditions. , • * 

g. Interleaving requirements- for sequencing and interleaving programs 
and systems (including the requirements for interrupting the opera- 
tion of a program without foss of data). ^ 



Anticipated deviations from any of the standards specified by the docu- 
ments listed in the above paragraph 1.2 must be specifically indicated. 
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3.2 System Functions . This "paragraph shall describe the individual functions 
peri'ormed by the proposed computer program system. This description should 
relate the functions to the performance requirements and to the subsystem or 
computer programs that will provide the functions and will show how the 
aggregate of these functions satisfies the specific requirements in paragraph 
3,K If an edit program is required, for example, the fields to be edited and 
their expected characteristics should be indicated. 

3.3 Inputs/Qatputs . This paragraph shall explain and show examples of 
the various data inputs to be used in the comii'iter program system. When 
available, the medium (disk, ckrds, magnetic tape, analog originated, sig- ' 
nals from revolving radar, etc.), format, range of values, accuracy, etc^ 
should be specified. - ' 

Also provided shall be examples and explanations of the data outputs 
of the system, when available, and any quality control outputs that have 
been identified. Included shall be descriptions and layouts or examples of 
hard copy reports (routine, situational and exception) as well as graphic 
or dispjay reports. When an interactive System is being described, these 
outputs must be related to the system {unctions'described in paragraph 
3o2. \A/lien possible, these outputs should be related to the programs that 
will produce them. 

3.4. Data Characteristics. This paragraph shall provide a discussion con- 
cerning the storage of the data elements to be used by the application. It 
should include information of specific da1;a elements by name and characters, 
if hiiown. Also discussed shall be dictionaries, tables, and reference files, 
if applicable. An estimate of total storage (number of tape files/disk modules 
and total number of records/cylinders) for the data and related components 
based on a summation of the requirements shoi^d be included. 

A description of the e:q)ected growth of the data and related com- 
ponents should be provided. Considered must be the number and size of 
tapes and disks or other media required to store the datd. 

3.5 Failure Contingencies. This paragi^aph shall provide a discussion 
of possible failures of the hardware or software system, the consequences 
(in terms of system performance) of such failures, and the alternative 
courses of action that may be talten to satisfy thev information require- 
ments. There sHkll be included as appropriate: 

a. Back-up. A discussion shall be provided of the back-up techniques 
for insuring the continued achievement of system functions given in para- 
graph 3.2. **Back-up'* as used means the redundancy available in the evenX 
the primary system element goes down. For example, a back-up technique 
for a disk output would be a tape output. 
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b. Fallback, An explanation of the fallback techniques for insuring 
the continued satisfaction of the specific requirements of the system shall 
be'providad. 'Tailback'' as used indicates the use of another system or 
other means to accomplish th^ system requirements^ For example,- the 
fallback technique for an automated system might be manual manipulation 
and recording of data. j . / , ^ 

c. Restart/ A discussion shalj be Included of the restart capaijlli- 
ties for insuring ^ective and efficient recovery f^^joci a temporary 
problem within the hardware oK? software systems, the * 'restart" capa- 
bili^ is a program cabab^ity to resume execution of a program from a 
point in the program feubsqquent to which «the problem occurred. 



Figure 2-1.— Functional description (10 of 14). 
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SECTION 4, ENVIRONMENT 

4.1 Eqiiipment Environment. This paragraph shall provide a de- 
scription of the equipment capabilities required for thp operation 

oi the computer program system. This paragraph will present brojad 
descriptions of the equipment presently available cbid the charac- 
teristics of any new equipment necessary based on tne discussions ^ 
in Section 3, A guideline for equipment to be described follows: 

a. Processor(s), including number of each on/off-line and 
size of internal storage, ^ 

b. Storage media, including nuiAber of disk units, tape imiis, 

a ejtc; ' * 

* c. Output devices, including number of ^each on/off-line. 
V ' d. Input devices, inclucUng number of each on/off-linfe, 
\ e. Communications net,' including line^ speeds, 

4.2 Support Software Enyironihent, This paragraph shall provide 
a description of the^upport software with which the conaputer 
programs to be developed must interact. Included will be both 
support software, input and equipment simulators, and test, soft- 
ware, if needeC^, The cgrj&ect nomenclature, level (version), an^ 
documentation i^eferences of each such software system, subsystem, 
and program shall be provided* In addition, the. language (com- 
piler, afssembler, program, query, etc,), the operating system^ 

and any^ Data Managemeht System to be used will be identified, 

4.3 Interfaces, This paragrjiph shall provide a description of 

the interfaces with other systems md subsystems. For each inter- ,. 
fatce, the following shall be specified: ' / > 

a. Description of operational implications of data transfer, 
including security considerations, 

' b. General description of data transfer reqairements^to and ^ 
from the subject program, » 

c. Current formats and volume of interchanged data, 

d. Type of anticipated interface, such ^s mahual or autom'ati^ 

e. Anticipated interface procedures. 



4,4 Security, This paragraph shall, identify the classified com- 
ponents of the system including computer programs, inputs, outputs, 
and data bases, ConsiderEttion mu&t be given to the fapt tl^at the 

. ai 
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combinatibh of items ot one classification may produce a component 
of a higher classification, This.paragraph will specify the level of 
classification of each component. 
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EVICTION 5. COST FACTO US 

The purpose of this section is to provide cost factors'^ that may constrain the 
development, design, and continued operation of the proposed system. While 
the proposedj^ystem responds directly to the project request, other factors 
/ \ may determine the need for this system, such as requirements of higher 
> echelons of^ command, security considerations, the need to interface with 

other automated systems, etc, 

^ • * 

" Disicussion of these factors may relate to paragraph 2,4 of the Functional 
Description. Tbis section should, however, be a collective point of cmnparison 
for the conclusions expressed therein. General alternatives that may, be dis- 
, cussed include those for system development and systerh design with consid- 
eration being given to equipment, software, organization, operation, etc. 
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SECTIONS. DEVELOPMENTAL PLAN 

This section shall^ discuss the ovemll management approach to the, develop- 
ment and implementation .of the proposed computer systems. Included may-be^ 
a discussion of the documentation to be produced, time frames for the develop- 
ment of the system or the modules of the system^ necessary liaison and 
participation by other organizations to insure successful development, and 
any other factors that must be known prior to initiating development, * 
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INTRODUCTION TO COBOL 



HISTORY AND BACKGROUND ♦ 

On May 28 and 29, 19'59, a meeting was called 
in' the Pentagon for, the purpose of considering 

/-both the desiMbility andfeasibility of establishing 
a "common la«guage for the programming of 
electronic cojnputers in business dataprocessing. 
This commilftee, whiclj was referred to as tjtie, 
Executive Committee of CODASYL (COnfei^pnce 
on DAtk SYstems ,Languages), adopted^the n^e 
COBOL (Common Businesa Oriented Language) 

- as ,the name to be applied to the target common 
computer language. ^ ^. 

A report of. this committee's. initial specifi- 
cations fdr COBOL was published in April 1960. 
A maintenailce conJhiittee composed of user and 
manufacturer groups wa'fe then created, and sub- 
committees worked until ^November 1965 when 
COBOL-Edition 1965 was released by the COBOL 
committee • * 

On a parallel, the American Standards Asso- 
ciation (ASA) Sectional Committee X3 for Com- 
puters and Inform'ation P^rocessing was 
. estal}lished in 1960 under the sponsorship of the 
Business Equipment Manufacturer's Association. 
Many meetings took place between January 1963 
K and August 1966 when ASA was renamed United 
) State* of America Standards Institute (USASI). On 
\ August 30» 1966, the content and the format was 
approved for a proposed USASI Standard COBOL. 

In 1968 the USASIpromulgated what is referred 
to as USASI X3.23-1968. The Department of De- 
fense (DOD) has adopted th^se standards, and the 
Chief of Naval Operations has stated in OPNAV- 
INST 10462.8 of 13 March 1969 that **It is the 
^ policy of the Chief of Naval Operations that the 
programming of all digital computers within the 
scope of this directive will to the maximum 
extent feasible be done in an appropriate stand- 
ard higher-level programming language as set 
forth herein." This OPNAV policy was in direct 
line with SECNAVINST 10462.7B of 11* March 



1966 that all new computer acquisitions must 
specifjf COBOL and FORTRAN (FORmulaTRANs- 
lator) compilers as a mandatory requirement. 

In 1969 USASI again had a, name change wl^ich 
resulted in its current title, American National 
Standards Institute (ANSI), Although the ANSI 
document (X3,23-1968) goes a long way toward 
providing a tighter Interpretation fbr the ele- 
^ments of COBOL, and defines several logical 
modules for common implementation, it does not 
in itself ensure the development of compatible 
COBOL compilei^s. The ANSI COBOL committee 
realized at the time it started to develop the 
COBOL Standard that it must provide the user 
with some ' means **to validate" a vendor's 
compliance with the forthcoming Standard. Con- 
current with the development of the Standard, 
the comraittee undertook to design and' develop 
a set of **audit routines," which were to be so 
constructed fthat each element or statement from 
the Standard c6uld be selected, compiled and 
executed, giving a **pass" or **fair' indication, 
as appropriate-, for each COBOL fe^tture. 

The routines were, to accept only one inter- 
pretation of a COBOL element or statement, in 
accordance with the Standard/ ensuring that all 
COBOL programs would yield identical results, 
regardless of the compiler or' computer on which 
it was to be run. The audit routines were also 
to provide positive identification of t^e standard 
features that were either present or 
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in a given compiler. The committee 
that it would take tiie combined in- 
of both the COBOL Standard and the 
audit routines to move the business 
data processing community* significantly closer 
to achieving a means for machine-independent 
programming. The committee'^ intention was to 
make these routines available to the public 
simultaneously with the publication of the COBOL 
Standard. 

Although the COBOL Standard was published 
in August 1968, various problems precluded the 
committee's completing its work on the audit 
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routines. However, anticipating the ANSrX3.4,4 
'committee's inability to produce audit routines 
in a reasonable amount of time, both the Navy 
and Air Force, being deeply committed to the 
need for these routines, independently initiiaited 
projects in 1967^ to undertake and .accelerate 
' the development of such routines. 

The Navy and' Air Force progressed rapidly 
in the developmenl of their routines. The Navy, 
for instance, having received the, help of several 
vendors and other users, completed ali initial 
version of the audit routines in January 1968, 
Continued vendor £Uid user 4 cooperajrfon 
has enabled the Navy to make significant im- 
provements tok its routines in subsequent years. 
' In January 1970, the Navy implefhented a version 
of these routines* requiring all \3lidors to pass 
the routines to (Qualify in procurenrents involving 
a COBOL compiler. 

Currently, the Navy h^s been tasked by the 
Office of tl^^ Secretnry of Defense (OSD) to 
consolidate the Air Force and t^p Navy audit 
routines into a single ^ set for all DOD use. 
Upon the Navy's completion of ^ that job, the, 
' resultant audit routines will be offered to the 
ANSI COBOL committee for ^ consideration for 
adoption. , * ^ 

The ultimate objective of these audit routines 
is to promote the development of compatible, 
standard COBOL compilers. However, no single 
organization can accomplish this alone. The sup- 
port of every organization interested in these 
goals is essential. Users must support the 
1^ ANSI COBOL committee in the expeditioijL&^ap- 
proval and publication of a set of audit routines 
for the entire -COBOL community. They must 
ensure that all new cofmpilers comply with the 
ANSI COBOL Standard X3.23-1968, In the interim, 
a user may do this by requesting from a vendor 
the latest Navy audit routine results for a spe- 
cific compiler. 

Undoubtedly, • the introduction of COBOL in 
1965 represents the most ' significant industry 
advance^ment toward the eventual achievement of 
machine-independent software for the business 
data processing community. In ^968, with the 
publication of the ANSI COBOL Standard, another 
significant milestone was passed in furtherance 
of this goal. 

To ensure, that the standards of the COBOL 
language and the associated compilers are met 
by contractors, the^ Chief of Naval Operations 
(CNO) has authorized the Director, Automatic 
Data Processing to establish and operate the 



Central COBOL Compiler Testing Facility 
(CCCTF), With this action it is hoped that overdue 
audit routines and their results will become 
avaflable and, in the future, janother victory will 
have been achieved for machin^-ipdapei^dent pro- 
gramming^ ' ^ ' . 

' ACKNOWLEDGEMENT 

Chapters 3, 4 and 5 of this manual are based on 
the proposed COBOL standard developed by'the 
American National Standards Institute ^ (ANSI). 
In response to the Institute's request, the |olfo^ng 
acknowledgeinent is reproduced in its etifi^ty: 

**Any organization interested in repro^ 
ducing the COBOL report and specifica- 
tions in whole or in part, using ideas 
taken from this report as the basis for' 
♦ SiVP instruction mariual or for any othgr 
purposes is free to do so. However, 
all such organizations a,re requested to 
reproduce this section as part of the 
introduction to the document. Thos^ using 
a short passage, as in a book review, 
are requested to. mention * 'COBOL" ";|n 
acknowledgment of the source, but need 
not quote thi6 entire 'section. 

COBOL is an industiy-ilnguage and 
is not th^ property of iany company or 
group of companies, or of any organi- 
zation or group of organizations. 

No warranty, expressed or implied, ' 
is made by any contributor or by the ^ 
QOBOLi Committee as to the accuracy 
and functioning of the programming sys- 
tem and language. Moreover, no respon- 
sibility is assumed by any contributor, 
or by the committee, in connection there- 
with. 

Procedures have been establifelied for 
the maintenance of ^ COBOL, InquirieS 
concerning the procedures for proposing 
changes should be directed to the Exec- 
utive Committee of the Conference on 
Data System's Languages, 

The authors jmd copyright holders of 
the coi)yri^hted material Used herein: 
FLOW-MATIC (Trademark of Sperry 
Rand Corporation), Programming for^ tiie 
UNIVAC I and II, Data Automation Sys- 
tems copyrighted 1958, 1959, by Sperry 
Rand Corporation; IBM Commercial 
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Translated Form No, F 28-fe0l3, copy- 
righted 1959 by IBM; F'ACT,DSr27A5260- 
, 2760, ^ngjf righted 1960 by Minneapolis- ' 
Honeywell have specifically authorized 
the use of this material in whole or in 
part, in the COBOL ispecifications. Such 
authorization extends to the reproduction 
and use of COBOL specifications in pro- 
gramming manuals ,or similar publica- 
.tlons." 

COBOL DIVISIONS 

When a program is to be coded in COBOL, it i^ - 
mandatory that the COBOL program be separated 
into four separate divisions. The names^ of « the 
four divisions are as follgws: IDENTIFICATION 
DIVISION, EfJVIRONMENT DIVISION, DATA^I- 
VISION, and PROCEDURE DIVigON. The> in- 
dividual divisions may . be coded^in aojuseqiu^pce 
that the programmer so desires, but once QOipr 
pletely coded and pitched into a source deck, ttid 
^ divisions must entei* the computer for compilaticm^?^ 
In^ the order li^d above. Thp basic plirposes of , 
the four divisions arqf explained iirthe following 
paragraphs, 

IDENTIFICATION DIVISION 

The purpose of this division is to provide a 
standard method for identifying the COBOL source 
programs. This division allows the programmer 
to provide a program name,, the author's (pro- 
grammer's) name, the date the progrdgx was 
writteua» a narrative statement regarding the pur- 
po^ of the progrw%|Plassification and any other 
inWmation that would assist others in under- 
standing and working with the program, 

ENVIRONMENT DIVISION 

This division describes the Qomputers to be 
used both for compiling the source progran\ ax^d^ 
for runnfng the object program, (Note: It is riot 
infrequent that . programs are compiled on one 
computer and tli^e subsequent object program then 
executed on another computer,) Memoryisize, 
number of tape units, hardware switches, etc, 
are among the many items that may be mentioned 
for a particular computer. Problem oriented 
(programmer originated) names may be assigned 
to a particular peripheral to allow easier, niollbi 
identifiable coding in other COBOL divisions. T]|[|^^ 
division is said to be largely computer-dependent 
lots it d^eals directly with the specifications of the 
iiardwcire system to be used. 



DATA DIVISION - 

This divi^on allows the progranuner to dd- 
scribe in detail the files requiredforhisprogram« 
It is in this division that the PHYSICAL and 
L06ICAL records are defined and described. The 
term physical record refers to the number of 
individual data records or characters that make 
up* a block (rf data within a file. Blocks of data 
are restricted in, their else only by the amount 
of storage avaHabjle for transfer of data to and 
from- an inpiit/ou^ut device. The individual 
data records ttiat make up a physical record are 
called logical raoasdsii^As you watch a majgnetic 
tape unit containing itqnit, .e{U2h time^tbe tape 
moves, a physical record has.tbeen read into 
the computer. Once the physical record is in 
memory, a REA-D statement in the program causes 
ono logical record to be read from the*iiq)ut 
memory area and moved to an area described 
by the data division. The Ipgipal record is then 
in ah area of memory that is available to the 
program for execution of the specified instruc- 
tions of the program. When the last logical record' 
has been called for, another physical record is 
obtained from the input unit. 

In turn, each time a WRITE instruction in tbe 
program is executed, a logical record will be 
read from the area dl metnory available to the 
program and delivered to an output naemory area. 
Lbgncal records are accumulatepinthisareauntil 
the specified physical record sizA is reached. It 
is at this time that the output tapeimit will move, 
and the physical record will be written. 

The characteristics or properties of the data 
are described in relation to standard data format 
rather than an equipment oriented format. There- 
fore, tUs fltvision is to a large extent computer- 
indepenmnl. So while compatibility among com- 
puters cannot, in general, be absolutely assured, 
careful planning in the data layout will permit the 
same data descriptions, with minor modification, 
to apply to more than one computer. 

*^ 

PROCEDURE DIViaON 

It is in this division tl)at the prograname'r codes 
in sequence the steps that must be followed to 
properly solve the problexh defined for each logi- 
cal record and, consequently, eac^ file. This se- 
quence of steps has bein depicted in the program- 
ming flowQhart and should be followed in the 
procedure division as closelj as possible. 

This division is essentially computer- 
independent. That is, any user erf COBOL can 
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understand the information appearing in this di- 
vision without regard to any particular computer. 
Furthermore, every COBOL compiler configured 
to the same level of implementation will interpret 
this information^ in the same way. 

• >. ' ) . ^ ^ . 

COBOL STRUCTURE 

A COBOL program is. written in terms of 
meaningful EngUsh WORDSfHKTATEMENTS, SEN- 
^ TENCES and PARAGRAPHS^tilizing standard 
characters. - 

-The characters which are recognizable by the 
COBOL system may vary depending on the subset' 
of COBOL that is used. For this manual the char-, 
acters to be used are the alphabetic, numeric and 
special chaJracters as listed below. 

Characters Used for Words 

The first ten decimal numbers are utilized— 
Cf through 9 (whenever numeric zero is written, it 
must appear with a sl^ish through it to differentiate 
( it from an alphabetic O), The twenty-six letters 
of the alphabet are utilized — A through Z, One 
special character is utilized in construction of 
words; it is the dash (-), 

Characters Used for 'Punctuation 

, There are four characters reserved for punc- 
tuation. Thesg characters are the quotation mark, 
the left and right parentheses* the p6riod, and d ^ 
6pace or blank. There are also characters that are' 
used especially for a method called editing, i 
Editing and the associated characters will be 
discussed in chapter four of this manual. ^ 

WORDS 

A COBOL word is composed of a combination 
of not more than 30 in any combination of the 
37 characters av^lable for forming words. Every 
word is ended by one of the four punctuation char- 
actersTthere is ho exception. There are five types 
of words used in COBOL. They are: DATA NAMES, 
PROCEDURE NAMES, LITERALS, FIGURATIVE 
COliJSTANTS and RESERVE WORDS; In this 
chapter only two of the five types will be discussed 
as the other three are primarily used in the Data 
Division ^ afid the Proceduxe Divilion. The two 
types to.be discussed are data names and reserve 
^ words^ 



Data Names 

A data nam^ is a user created word with at 
lea^t one lEilphabetic character. A data name is 
used to name a data item (field, record, file) 
most generally appearing ii^ the Data or Procedure 
Divisions but also in the Environment Division, 
which is discussed in this chapter. 

The . following rules apply for forming data 
names: \ / 

, 1. Data names are composed of not more than 
30 of the 37 characters available for forming 
w^rdls. > 

2. Spaces ahdr special characters are not 
allowed. 

, 3. Each name must begin with an alphabetic 
character. 

4. Names cannot end with a hyphen. 

5. Each data /name must be unic^e (at ^east 
one character of each data name musti)e different 
from all the rest for a program). 

Examples of data names are: . 

YEARS 
. Y1975 

NUMBER-'OF-YEARS (This is one word. Re- 
member hyphens are treated as part ^f a 
word by the compiler.) 



Reserve Words 



One of the unique characteristics of COBOL 
is its use of over 200 reserved words.- Reserve 
•words lare words that are recognized by a COBOL 
compiler to cause generation of specific machine 
instructions. These words should never be used 
by themselves by a programmer as a data name 
or a procedure name. A complete list of COBOL 
reserved woi*ds is provided in Apper^dix A of 
this manual. While all words are not found in all 
COBOL versions, it is recomftiended ^^^Ijat the 
programmer avoid using any of these words for 
data or procedure names. 

CODING SHEE.T FORMAT 

The formatted sheet for coding COBOL pro- 
grams is fairly standard and is available as a 
NAVPERS 5230^3 (1/67) form titled COBOL 
Program Sheet. The coding Of a program is 
also governed by strict rules for placement of 
the various entries of a COBOL program. Within 
the areas of this manual that refer to the entries 
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for each division, placement requirements will 
be indicated when the entries are explained, TKe 
separate portions of the.coding sheet ^ire therefore 
explained and named (where applicable) in the fol-« 
lowing paragraphs. Refer to figure 3-*l for the 
following dei^criptions. 

Columns 1-6 . ^ 

. These first six columns of the coding sheet 
are reserved for sequence numbers. The first 
three columns are for the pc^ numt)er. The next 
three columns &re for'the serial or line number 
for that page. This sequenceTiumber when punched 
in the source deck provides a safety factor. 
In ciase the source deck is dropped,, individual 
sections revised or individual cards need to be 
modified, the source deck can easily be put back 
in its proper sequence on a sorte;r or by hand 
filing, ' 

(Programmer's noto: It is good practice not to 
completely. fill a coding sheet as coded lines may 
need to be added and with available lines on the 
same page it is ^easier,) 

Column 7 

This column is usecf whenever the last word ' 
on a line is not completed and must be continued 
from the precedir^ line, A hyphen -(-) in tiiis' 
column indicates a continuation of a word with 
no intervening spaces,^ 

(Programmer's note: It is recommended that 
such splitting of words b^ avoided as such action 
is not compatible to all systems.) > 

. > 

Columns 8-72 

All program coding is placedin these columns. 
Certain entries are required to begin and/or be 
completely within specific columns of this coding 
area,'These columns aye further broken down and 
related to the terms margin or area. When the 
various structural units of the language (sen*- 
tences^ paragraphs, section, divi$ions) are de** 
scl^bed, their placement will be indicated by use 
of these terms. 

Column 8 is referred to as Margin A. 
Column 12 is referred to as Margii^* B, 
Columns 8-11 are referred to as Area A, 
Colunuls^ 12-72 are referred to as Area B, 

Coliunns 73-(80 

These columns are used for card deck identi- 
fication at the discretion of the pro^raiftlner. 



Again, if the source^ deck is disturbed in some 
manner, the identification punched in these Cbl- 
umns will identify the source deckNliat they 
belong with, and they may then be re^equenced 
on the sorter or visually (providing the source 
deck is interpreted). Neither these columns nor ' 
columns 1-6 apj^ar in the object program; 
however. Columns 1-6 may have an effect on the 
compilation operation while columns 73-80 will 
not. Figure 3-1 shows examples of entries and 
notations about them, 

SYMBOLS, RULES, AND NOTATIONS 
USED IN THIS MANUAL 

The various language elements that comprise 
a COBOL program must be written in formats 
that adhere to fixed and precise rules of pres- 
entation. Before discussing theso individual for- 
mats, it is necessary to understand the various 
symbols, rules,' and notations used in describingT 
them. Each format statement will indicate the 
following information: 

a. The order of presentation , 

b. Those words that are requisite to the proper 
functioning of the^ statement 

c. Those words ipit are optional and includ!ed 
at the discretjj^of TOe user • / 

d. Th^ife^^nformation that must be supplied 
.,the us0f 

e. Those elements in the statement that jji-^ 
volve a choice by the user 

f . Those functions of the partiqular statement 
,that are optional 

In free form, the MULTIPLY statement n^ght 
appear in the following manner: 

Multiply a data^ Bame or a literal by another 
data name with the result rounded; size 
error execute an imperative statement. 

This, of course,* tells us something about the 
order of presentation, but very little else about the 
rest of the format. Let us then establish the 
first rule of format presentation, 

a. All words inherent or built into (reserved) 
the COBOL language are specified as uppercase, 

> 

MULTIPLY . a ' data name or a literal 'BY 
another data name with the result ROUNDED; 
ON SIZE ERROR execute an imperative state** 
ment, V 
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b. All uppercase words which are underlined 
are required or. key words. Those uppercase 
words not underlined are optional and have no 
effeqt on the compiler, but may. be included at 
the programmer's discretion to improve rea" 
ability. ^ 

MULTIPLY a .data hanie or a literal BY 
another data name with the result ROUNDED ; 
ON SIZE ERROR execute an imperative state-* 
ment« . , 



All uppercase words, whether underlined t)r 
not, are a part of the COBOL language and must 
be spelled exactly as indicated. 

I c. All lowercase words represent generic 
TOrnis which must be supplied by tiieprogranuner. 
In tiie sample .statement, there are four such 
elements to be supplied by the programmer: 
two data names (which shall be designated data- 
name-1 and data-name -2 in order of their ap- 
pearance) or a literal, and an impera^e-^^ 
statement. 

d. Elements of a statemeigt involving a choice 
are surrounded by braces ^ 



MULTIPLY 



data-name- 1 
literal 



BY 



data-name-2' BOUND ED; 

ON SIZE gTRROR imperative- statement. 

In some instances, the choice can be made 
by default. For exar^ple, in the statement: 



BLOCK CONTAINS integer-1 TO 



integer-2 



RECOREtS , 
CHARACTERS' i 



the programmer must choose either RECORDS 
or CHARACTERS. If RECORDS is chosen, the 
word RECORDS must be written because it is a 
key word (indicated by the underlii:i§). However, 
if CHARACTERS is the choice, CHARACTERS 
is not a key word and the programmer may or 
may not write it at his discretion. When the 
programmer writes a BLOCK Cl^TAINS entry 
and neither RECORDS nor CHARACTERS is 
written, the COBOL compiler assumes that 
CHARACTERS was chosen and generates machine 
code bas^d on this assumption. 



e. Optional functions which may be included 
or omitted at the user's discretion are surrounded 
by brackets [ ]. 



MULTIPLY 



data-name 
literal. 



I BY data-name- 2 



[rounded] [; ON SIZE ERROR 



imperative-statement^] 

f . In some statements, certain portions may 
be use^ as many times as^needed by the pro- 
grammer. This Tepeatability'is indicated by the 
ellipsis (...). Brackets or braces are used 
as delimiters to indicate the portion of the 
statement which is repeatable. From the fore- 
going, the following rule can be formed: 

Given an ellipsis (...) in ii statements 
scan the statement from right to left begin- 
ning at the bracket ] or brace \ immedi- 
ately ^to left of the .... until the logioally. 
matching bracket [ or brace \ \3 found;, 
the . . . applies, to the words witiii|i%he logi- 
cally matched brackets or braces. ' - 

The following two examples illustrate the 
application of this rule. , _ 



Example I: 



ALTER procedure-name-1 TO [ PROCEED TO) 
procedure-name-2 [ pi*ocedi|re-name-3 TO 
[ PROOCED jro] procedure-name-4 ] . .. . ^ 



Scanning this example from right to left, 
starting at the bracket immediately to the left 
of the ellipsis, it can be seen that the logically 
matching bracket is the bracket preceding pro- 
cedure-namer3. Thus, the second and third 
lines -J of t^e statehient can be written as many 
times as the programmer chooses. The smaller 
brackets surrounding PROCEED TO in both lines 
of the statement perform their normal function, 
i.e., they indicate which portion of the statement 
is optional. 

^ Example 2: 

i identifier-1) 
^ MOVE j literal ' | TO |identifter-2 } . . . 

Once again, scanning from right to left, 
starting at the brace inimediately to the left of 
the ellipsis, the logical njatching brace is the 
brace immediately preceding identifier-2. The 
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J programmer may write as many ♦different iden- 
tifiers following .the word TO as .he chooses. 
The firpt set of braces in the statement per- 
forms its- normal function; the* programmer 
must choose either identlfier-l or literal. The 
following illustrate the acceptable COBOL sen- 

^ tences adhtoing to the rules established in 
Example 2:*^ 

MOVE FIELDOjiE TO FIELDTWO. 
MOVE FIELDONE TO FIELDTWO FIELD3. 
♦MOVE FIELDONE TO FIELDTWO FIEI^DS 
FIELD4 FIELD-5. 

The preceding illustrate the various elements 
of a COBOL statement. Certain language elements 
used, in the examples (literal* identifier, 
imperative- statement) are discussed ih latqr 
sections. / 



IDENTIFICATION DIVISION 

Ig the section called the Identification Divi- 
sion, the information identifying the source pro- 
gram and the output oif a compilation is provided. 
In this division, the usei* may include such 
information as Jhe name of the program, date 
of compilation, programmer's name and so forth. 
All optional information provided in this division 
is listecl on the printed output of the compilation 
but has no effept upon the object program. 

ORGANIZATION AND STRUCTURE 

In this divifion aiid all other divisions of a 
COBOL program the name of the division must 
be the first entry. This division name is called 
a DIVISION HEADER and must begin at Margin 
A. The fixed paragraph names for entries in the 
IDENTIFICATION DIVISION identify the type of 
information that is to ai^ear in tiie comment- 
entry.. The PROGRAM-ID paragraph is the Only 
other -required entry in this division. The other 
paragraphs are optional and may bb specified 
at the user's discretion in the sequence indicated 
by the general format that follows: 



A 
8 



IDENT 



PROG 
[ AUTH 
f INSTA 
[ DATE 
[ DATE 



B 
12 



IFICATION DIVISION. 
RAM^-ID -^ program-nftine. 



OR^ " conunent-entry ] . . I^] 
LLATION . [ comment-entry ] . 



] 



[ SECU I rITY . [comment-entry]. . . ] <a 
[ REMA I RKS,. [ comment-entry ] . . . ] 

A comment-entry may be made by any com- 
bination of characters from the allowable COBOL 
character set. The PROGRAM-ID must always 
appear as the first paragraph following IDEN- 
TIFICATION DIVISION. This paragraph must be 
a single word. It is used to identify the source 
program and may also identify the resulting 
object program. The content of the paragraph 
named DATE-COMPILED will be replaced by 
the current, data and a period.* Figure 3-2i.i8 an 
example of a COBOL identification division* 



ENVIRONMENT DIVISION 

In this division of the COBOL program a 
relationship is established between the physical 
requirements of the computing system on which 
the program will operate' anii^the operations to 
be performedc That i^ the ENVIRONMENT DI- 
VISION describes the bomputing OfK^tem on which ^ 
the object program is to run so that the succeed- 
ing divisions of the source program can be trans- 
lated to an object program ^ for that computing 

'-system. This is absolutely necessary as the com- ^ 
puter used to compile the object deck may or 
may not be the same computer in which the 
object program may be executed. In addition* * 
information relating to input-output control, spe- 
cial hardwisure characteristics and control tech- 
niques can )ae given. 

Each computer system treats this division 
ijv^ unique manner; therefor^, the programm\3r 

^should always Check the system's COBOL manual 
for the guidelines to follow when writing the 
ENVIRONMENT DIVISION. 

ORGANIZATION AND STRUCTURE 

The following is a general outline of the 
sections and paragraphs contained in th^ En- 
vironment Division and their order of pros- - 
entation: 



A 
8 



■WRITTEN. [ comment-entry] . . .] 
■COyiPILE'D , t commentTentry ] . , . ]. 



EN VI 
CONF 
. SOUR 
QBJE 
SPEC 

^ILE 



B- 

12 

RONMBNT DIVISION . 
IGURATI©N SECTION ^ 

CE-COMPUTER 

CT-COMPUTER , ..... 

lAL-NAMES. . 

T-OUTPUT SECTION. 
-CONTROL, file-control entry 
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Figure 3-2.— Identification Division. 



78.143 



The discussions that follow are general in 
nature. Information relating to the specifics of 
implementation and options peculiar to a system 
can be found in the pr'ogrammer's reference 
'manual pertaining to the particular cpmputei:. 

The first entry in this division- is th^ same 
as for all other divisions, the division header. 
ENVIRONMENT DIVISION is a Margin A entry 
and is required as indicated by the underlined 
words. ThiB division introduces SECTIONS which 
are subparts of the division. Each of the sections 
has a fixed name which identifies it. In this 
^division the section names are CONFIGURATION 
SECTION and INPUT-OUTPUT SECTION. Each 
section name must begin in Area_^ (usually 
Margin A) and mii'st be followed immediately 
by a Rpace, the word SECTION, and a period. 
The section name must be the only entry on 
that particular coding line. 

CONFIGURATION SECTION 

Within the configuration section there are 
three paragraphs, the SOURCE-COMPUTER, 
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OBJECT-COMPUTER and SPEOIAL-NAMES 
paragraphs. The format for the first paragraph is: 
» 

SOURCE-COMPUTER, computer- name. 

This paragraph names the cp^kpyter upon 
which the source program is to be-<fcmpiled and 
provides a means of communicating with the 
software (executive routine). 

The format for the second paragraph is: 

OBJ EC T-CQM PU T E R . computer- name. 

This paragraph describes the computer upon 
which the object program^ is to be run. 



The computer-name that follows ithe sourc^ 
and object computer paragrapli names describes 
equipment qonfiguration. These computer-name 
entries are names fixed by the manufacturer 
and are recognized by the software (compiler) 
as designations of memory size and other char- 
acteristics of the co^nputer system. 
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SPECIAL-NAMKS 



Description 



The special-names paragraph allov^s a pro- 
grammer to assign a mnemonic of his own to 
a software reserved word for a special feature 
of the software control for on-line peripherals, 
such as a printer, IWs allows a subroutine to 
be developed during compilation and included in 
the object program. \ >. ' 



Format: 
SPEClAL-NAxMflS. 



c 



implenientor-name ) f mnen»onic-name-l 
/ I iii mftemonic-name-2 



Implementor-name is the re served word, such 
as TOP-OF-NEXT--PAGE'. assigned to adevlceto 
indicate carriage control of m\ on-line printer. 
The .mnemonic-name is programmer assigned and • 
is to be used in the procedure division. Example; 

SPECIAL-NAMES, TOP-OF-NEXT-PAGE IS 
NEW-PAGE. 

In the procedure division when theT* desired 
number of lines have been printed, a statement 
could be written to cause page overflow, ^such as: 

WRITE DBT-l^C AFTER ApVANCING NEW- 
PAGE LINES, ' (r 




Figure 3-3. — Environment Division. 
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INPUT-OUTPUT SECTION 
% 

This section deals with the definition of the 
external media and provides information needed 
for the most' efficient transmission of data 
between the media and thei, object program. Al- 
though this section can contain twp paragraphSi 
only one will be explained, ' 

The format for the FILE-CONTROL para- 
graph is: ' 

FILE-CONTROL . SELECT I OPTIONAL ) 

file-name ASSIGN TO ( integer-1 1 I 

implementor-name-1 

r , implementor-name-2 ] • • • 

This paragraph is use<J to name eachj^le, 
identify the Thardwaire medium which contains 
it and permit specific hardware assignments for 
the program^ Each file (input ^and output) to be 
utilized by the comj^tfrrls nained once and only 
once as file-name in SELECT statement of 
the FILE-CONTROL^aragraph. * 

yhe keyword OPTIONAL is required for input 
files *that may or may not be present when the 
object progTf^ is' run. (Even though a file is 
named, there are programming methods which 



allow a file (or files) to toe ignored for specific 
runs.) 

All files employed in the program must be 
ASSIQNed to^ a Specific input/ou^ut hardware 
device (card reader t^pe unit, printer, etc.). 
The names of these devices are usually abbrevi- 
ation^ recognized bjC afeftware, and this 
allows the executive rdlaUne during run time to 
hav^ad^l^seB for input/ou%ut <^hannel control* 
The exMinames Spr these devices (implementorJ'*' 
name-1,^. ;^I)»' will be covered in the specific 
programmer's^'reference manual at your instal- 
lation. 

Integer-1 indicates th^ ni|mber of input-output 
unite assigned to a file-name. If integer-^1 is not 
\specif iedV^ the compiler determines the number 
pf units (usually one) to be assigned. If this 
entry is used, more than one implementor-name 
will be coded as the indication is that a file 
(e.g., on magnetic tape) consists of more than 
one- reel and that when implementor-name-1 
has reached enji^of-reel, implementor*'name-2 
will be automatically addressed, tiien upon end- 
of*reel, ijaiplementor-name-S, etc. This means 
that the multireels for a file are'boun^^ on 
the associated devices at setup time prior to run 
time. 

figure 3-3 is an example of a coded EN- 
VIF&NMENT DIVISION. 
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CHAPTER 4 

DATA DIVISION 



All data collected with the input/output ^d all other data created 
by the programmer requirecl for correct processing must be identified 
prior to execution of the program. Identification usually consists of 
supplying the following: 

a. Name of the input or output file with which the data Le afespciated 

b. Name of the record with which the data is associated 
. c. Name of the data ^ 

d. Length (amount of reqmred storage) of the data 

e. Type of data (numeric br algbanumeric) / 

f. Name, length and type of data in an independent (not associated 
with a record — programmer created) item 

It is in the section of the piHDgram enJJ;H:^DATA DIVISION that 
this description ^ of all the data and stor^age areas is found. The DATA 
DIVISION is comprised of two" sections called' the FILE SECTION, 
and the WORKING-STORAGE SECTION. The file section contains two 
types of descriptive entries. They are: 

a. File description entries pertaining to each file hantiled by the 
program (input and output) ' 

b. Record description entries for each record in a given file 

The working-storage section describes all item, record and file 
areas used as temporary storage areas. Constant data is also descrif)ed 
in the working-storage section. ^ ^ 

DATA ORGANIZATION^ 

^ Iri the COBOL data division there are terms related to the various 
entry types. These terms denoting entry types are: i£em, group item, 
elementary item, data record, file and in(i3pendent item. Following 
are definitions of these terms.. 

f 

ITEM ' ' ' 

Suppose that a programmer is woi*:ing,on a problem that involves 
the processing of data on various types of ships. Perhaps one of the 
piece s^of data involved might be the total number of submarines. 
Another ' piece of data might be the total number of destroyers, and 
so forth. / . 
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Each of these* particular pieces of data is referred to in COBOL 
as an ITEM. Each can be given a data-name as shown: 



TOTAL-SUBMARIlSESr 



TbTA^-DE STROY ERS 



GROUP ITEM * . 

"Now suppose that the total niynber of submarines must be processed 
in terms of fleet assignment. The number of submaripes in each fleet 
would then be^ a specific item, and each of these pieces of data could 
be referred to by a data-name, as indicated in the following example. 



. . TOTAL-SUB^RINES-BY-FLEET 


SUBS-6TH-FLEET 


SUBS-7TH-FLEET 



Since the item named **TOTAL-SUBMARINES-BY-VlEET" is com- 
posed of smaller items, it is referred to as a GROUPJTEM. Group 
items are beneficial t^ the programmer when moving data around in' 
storage. If not for group items^ each of the smaller items would have 
to be moved by individual mc^e statements. If the programmer w^feta 
a statement MOVE TOTAL-SUBMARINES^BY-FLEET TO OUT-TOT- 
SUBS, both the smaller items, SUBS-6TH-FLEET and SUBS-7THr 
PLEET, would be moved to an area named OUT-'TOT-SUBS. \ 



ELEMENTARY ITEM* 



In the previous example the two items SUB S-6TH^ FLEET and 
'sufeS-^TH-FLEET are referred^ as ELEMENTARY ITEMS. Ele- 
mentary items are thoSe items -tnat are not further subdivided into 
smaller items. These elementary items are the items utilized for 
processing steps, A statement written as ADD SUBS-6TH-FLEfeT 
TO SUBS-7TH-FLEElr would cause the data* found in both elementary 
items to be totaled together, ^ 

DATA RECORD 



The next unit of data in COBOL is a combination of items — the 
DATA RECORD. A data record is usually a group item comprised 
of several related items (group items and/or elementary items). 
The data" record is sometinies referred to as the logical record. In 
our example of types-of-shlps-data, a logical record or data record 



SUBMARINE-RECORD 


\^ TOTALH^UBMARINES ^ 


TOTAL-SUBMARINES- BY-FLEET 




SUBS-GTH-^-FLEET 


SUBS-7TH-FLEET 
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In this example the Data Rcacord is comprised of one elementary 
item — TOTAL-SUBMARINES, and one group item — TOTAL- 
SUBMA3INES-fiY-FLEET (containing 2 eleme^ntaiy items). In this 
case if th3 programmer wrote MOVE SUBMARINE- RECORD TO OUT- 
SUB-RECORD, all items whlbh are subdivisions of the data, record 
would be moved to OUT-SUB-RECORD, 

FILE \ ' ^ 

If data on all types o£ ships fgr the two fleets were together, it 
would then be a FILE. A file must have a ns^ne attached to it. Records ' 
are associated with a file, whereas group items and elementary items 
are associated with a record. A file might appear as shown. _ 





• 


SmP-FILE 






SUBMARIN E-ltEiqrORD 


0 


DESTROYER- RECORD 


TOTAL- 
SUBMARINES 


TOTAL-SUBMARINES- 
BY-FLEET 


TOTAL- 
DESTROYERS 


, TOTAL-DESTROYERS- 
BY-FLEET 




SUBS-6TH- 
FLEET 


SUBS-7TK- 
FLEET 

• — ^ — 




DESTROYERS- 
6TH-FLEET 


DESTROY ERS- 
7TH-FLEET 



INDEPENDENT Item 

The final data unit thA will be considered is any elemei^tary item 
that is not a part of a record. Such an item is appropriately referred 
to as an INDEPENDENT ITEM. Independent items are used to define 
constants or work areas of the elementary item type. 

The COBOL data-units* that have been discussed in this section 
are' summarized in the following examples. 



FILE — Collection vof Related data records. 

DATA RECORD— Composed of several related items. 

GROUP ITEM— Item that is subdivided into smaller items. 
n^EMENTARY ITEM — Item that is not composed of smaller^r 
^' items. 
INDEt>ENDENT ITEM — Elementary item that is not a part of any 

re^rd. 



\ ^ FJLE SECTION 

The file section is the first section -in" the data division. It is in* 
this section that, the input and output files are described in details All 
BiJecifications of the file must be given first in the file description 
entry (FD), and then the record (logical) is described. 

FILE DESCRIPTION (FD) 

A file description is w:^itlen for eacl:\f^e processed in the program. 
It generally pertains to the physical aspects of the file. The file de- 
scription entry, as all entries in the data division, must start with 
what is referred to as a level indicator. A level indicator is a coding. 
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structure which aerves to identify the major items and those items that 
are subdivisions ^of major items, The^level indicator for the file de- 
scription entry, which is the major item in the file section, is a mne- 
monic of FD. All other level indicators will be two numeric digits. 

The following discussion of the FD entry is geneijal in natui:e as 
the procedures may vary somewhat from system to system. The gen- 
eral form for the FD entry is as follows: 



B 

12 



FD 



file-name - ^;BLOCK CONTAINS [ integerd TO ] integer»2 1 cHARACT ERs}] 

r 



T ahe-t ( RECORDS are 
'^ij^Si RECORD IS 



, STANDARD 
OMITTED 

' data-name«l [ , data-name-2 ] 



[ ;MA{lgg|g^^ARE} data.name.5 [, data-name-G].. . J - 



The mnemonic level indicator FD indicates that everything that 
follows until the next FD indicator or another section header is en- 
licountered belongs with the file that is to be described. Each file that 5^ 
has a SELECT statement in the environment division must be described 
in the file section with an FD entry (except for the^SORT feature; 
not covered in this text). V 

The mandatory B Margin first entry of filiB-Bame will^be the precise 
ndme as it appears in the SELECT statement of the environment division. 
Depending ,on the system, the nan^e that is entered here is the pame 
that will be provided^ as a label in the case of an output file. 

The BLOCK CONTAINS clause allows enough options to provide 
for all types of files <fixe9lrvatiable, variable-fixed, variable-variable 
or fixed-fixed). As the programming is more complex * when ypu vary 
from the fixed-fixed method of reading and writing data and ,the complex- 
ity may be further increased by the individual system© (hardware and 
'software), this text will give examples of control f or f ixed^f ixec^ f ile 
description only. . • ^ 



BLOCK CONTiMNS 5 RECORDS 

Tn jjife Rtfltfimftnt , shown, the blocking length of output for writing 
or for reading input will be five logical records. Record lengths are 
defined after the FD entry", so at thisy{)oint all that is specified is that 
once five logical records have been .sent to the output area, the control 
software will direct output to a device. For input a controlling factor 
has been established to allow the software to deterhninQ when ail refcords 
from the input area have been called upon by the program and another 
physical read from an input ^device can be accomplishedJFor eithe,r 
input or output the total length is still to be determined afte/ the record 
description has been provided,- Once the record description is given 
its total length will be multiplied by the blocking factor to assignee 
total ajmount of storage to be. reserved for input and output. (If TOe 
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blocking factor is 5 and the record length is 80, then the amount of ' 
programmer required storage will be 400 characters). When using ^ 
cards as input or output, this entry may be omitted or written as 
BLOCK CONTAINS 80 CHARACTERS. 

' » 

The LABEL RECORD claUse allo.ws the programmer to select 
which type of label checking he requires. This is one method of helping 
to ensure that the rig^ input has been provided by the operator. 

y LABEL RlECORDS ARE STANDARD 

LABEL RECORDS STANDARD 

LABEL RECORD IS STANDARD / 
LABEL RECORD STANDA^RD . / 

of the preceding stalements is correct depending on the input 
fn^B^ The important th^ng is that specificationl^have been made that 
tfie label checking is to be accomplished by whatever means provided 
by the system software. If the option of OMITTED is specified, it 
means that no explidit label(s) exist for the file, and the system soft- 
ware check does not occur. \^ * 

^ If the dat^-napie option is specified, other options not shown in this 
manual's FD entry may be required. Agaii^ systems vary so greaUy 
that if this option is required, locM technical manuals should be ref- 
erenced. . / 

The DATA RECORDS clause allows the programmer to give names 
to the record or records that make up (!te file. Each data-name that 
is supplied in this clause must be described with a level number of 
01 following the FD entry. As in ^1 cases when options are given, the 
proper option must be specified. That is, if only one record typq makes 
up a file, the coiJ*rect statement would be DATA RECORD . . . or 
DATA RECORD IS . . . If there is more than one record type in a file, 
then DATA RECORDS ... or DATA , RECORDS ARE . . . must be 
used. Also, the optional words may not be wrongly used; a statement 
would be incorrect if written DATA RECORD ARE . . . or DATA 
RECORDS IS . . . 

' .The last data-name of the, DATA RECORDS clause will be followed 
by a period and a space. There is no other punctuation in the entire 
FD entry. Examples of correct f D entries are as follows: 

003000 DA^A DIVISION. 

003100 FILE SECTION. ^ 

003200 FD OLD-MASTER-INVENTORY 

003210 ^ BLOCK CONTAINS 50 RECORDS ' 
003250 LABEL-RECORDS ARE STANDARD 

003300 DATA RECORD IS TAPE-IN. ^ 



006120 FD NEW-MASTER-INVENTORY 
006130 BLOCK CONTAINS 10 RECORDS 

006140 LABEL RECORD STANDARD 

Q06150 ' DATA RECORD RPT-TAPE. 
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\ 

RECORD DESCRIPTION ENTRIES 
r Each of the data-name entries In the DATA RECORDS clause foi^ 

each FD entry must be described in some manner. It is in the record 
^ description entries that .the iteiris previously ' discussed are used: 
' the* data record/group item and elementary item. These terms can 
be related to the record and the fields of thp file.N^ 

The data record will refer to the programm^er assigned name 
given to a record in the DATA RECORDS clause. This name will be 
the first entry in the B Margin fdllowing the FD entry. The record 
data-name must have an A Margm level -number of 01, This level 
number is a cue to the software that all that follows, until the next 
01 or FD level indicator or the next section ribne is encounte^red, 
relates to the description of one record, ^ 

Assigning level numbers to a record description is similar to 
outlining. The basic format for outlining is as follows: 

. I. ■ 

^ 1, 

. . a. : 

(1) 



II. 

/ A. 



' (a) 



1. 



EMC 



4-" . a, 

c, 

2. ^ 

(1) ' 
(2) 

(3) . 

In outlining eachRonian numeral represents a major subject as does 
the level number 01 (a logical record). The major subject is then sub- 
divided until sufficiently described. In outlining each different subdivision 
is identified by a different symbol (capitalized alphabetic letter, arabic 
number, small case alphabetic letter, etc.). Much the same is done 
when describing a record, as shown in the following: 

01 

' 02 

03 - 
04 
04 

02 

' " 02 

03 
03 

01 

02 
02 
• 02 
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The only significant difference is that the symbols for the sa^e 
level subject do not sequentially /advance* In outlining the 02 level in- 
dicators would appear as A, B'and C. In the description of a record 
in COBOL ail 04 indicators are subdivisions of the next higher level 
indicator (03 in the example); all 03 level indicators (together with 
their respective 04' s) are subdivisions of the preceding 02, etc. It 
is the furthest subdivision (lowest level indicator) tRat is the elemen- 
tary item. AH others are group items, except the 01 level ipdicator, 
which is the data record. ' . ^ - . 



As an example of how a record descriptioa would appear as far 
as data-names and level numbers are concerned, let's assume that the 
following record layout is to be utilized in a COBOL program. 



LEAVE-RECO'RD 


DIV-CODE 


NAME 


PAY 
GRADE 


LEAVE 


ESJ.LANC E 




LAST 


FIRST 


MJD- 
INIT 


EARNED 


TAKEN 





The record organization might appear as follows: 



01 LEAVE-RECORD 
02 DIV-CODE ^ 
^02 SAILOR-NAME 
^ 03 LAST 
03 FIRST 
03 MID 
02 PAYGRADE 
,02 LEAVE 

05 EARNED 
05 TAKEN 
02 BALANCE 



Note that the level number 05 is used instead of 03 as a sublevel 
of the 02 LEAVE group item. This is legitimate as the subdivision is 
a higher level number and will be interpreted the same as an 03. 
The only restriction is that no 03 or 04 may then appear for that par- 
ticular 02. In the file section^level numbers 02 through 49 may be used 
for description of an 01 entry. 

ITEM DESCRIPTION ENTRIES 

The next task in COBOL ^programming to complete the record de- 
scription entry is to provide item descriptions of all elementary 
items. These item descriptions provide the length of the elementary 
items which' collectively then provide the length of the record. In 
addition to providing the length or size, item descriptions are usedto 
denote the glass of the item (e^g., numeric, alphanumeric, etc.), The 
presence or absence of a sign and/or an assumed decimal point in 
numeric data,-" -and additional information, such as the insertion of 



uc 
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characters such as the dollar slga, commai etc. This elementary 
item description is provided in what is termed the PICTURE clause.^ 

The basic format of the item desdription entry using the picture 
clause is: I . 

levehnumher - <^(^t^-rxame PIC jg charge ter^string 
leveinumoer FILLER PICTURE ^ 

The picture clause details precisely the characteristics of a par- 
ticular elementary data item. It also specifies any editing that may 
have to be done to the data. Through this clause, the programmer • 
may specify the class of the data item (alphabetic, numeric, alpha- 
numeric) and its size. He may^ also add, delete, or alter characters, 
thereby editing it (by means of a MOVE statement) into a form .more 
useful to his own application.^PIC and PICTURE are logically. equiv- 
alent. PICTURE characte^ fall into three general categories. They are; 

Data Character Symbols. — These characters indicate whether the 
data?- it^m is alphabetic, numeric, or alphanumeric. The . characters 
are A, X and 9. ^ . 

Operational Symbols.— These characters indicate the operational 
sign, the assumed decin^jal position, and the assumed decimal scaling 
position of alitimeric value. These characters are S, V and P. 

Editing Symbols.— These characters, indicate the editing to be ^one 
before printing an elementary item. They are *, Z, O, B, comma 
(,), period (.), dollar sign ($), plus (+), minus (-), DB (debit) and CR 
(credit). The characters comprising the editing symbols are of two 
types, replacement and fixed-insertion. 

The replacement symbol specifies that some character in the data 
item (usually zero) is to be supnressed and replaced by another char- 
acter (usually the symbol its^. The fixed insertion character is 
inserted into thS data item in addition to those characters already 
present. All editing will be discussed following the Picture clause 
discussion. 

Data Character Symbols ^ ^ 

Each data character S3ant)ol that appears in the character-string 
portion of the picture clause represents one character position of 
storage. Therefore, if an elementaiy item is three characters long, 
the entry may appear as follows: 

<» 

02 NAME PICTURE IS AAA. 

The compiler would then generate at the address associated with 
the data-name NAME a portion of storage three positions in length. 
Another way of e3q)resslng the same size is. to wi^ite the entry as 
follows: 

NAME PICTURE IS A(3). 



An integer enclosed in parentheses can follow all three of the 
data character symbols (plus tte P, Z, *, $, B, O, and +), This 
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Integer indicates ^^he number of consecutive occurrences fot the symbol 
that appears. In , the last example given (A( 3)) more coding (arid key- 
punching) would be required than in the first example^ (AAA). In those 
ca^es where* the size of an elementary item is greater than four char- 
acters it.is most convenient, lo use the integer enclosed in parentheses. 
For example, if the data-name were 27 characters in length rather 
than a string of 27 symbols, it could be written as follows: 

02 NA-Ml?^gPICTURE IS A(27), 

^ The differences between ,what the data character symbols represent 

in storage are described in the following paragraphs. 

L . A represents a character position to be occupied by any of the alpha- 

, betic ch£Cracters (A through Z) and the space character. For example, 

a five character, alphabetic item wquld be represented as 

AAAAA or A(5) 

1 ' " • _ 

^ X represents a character* position to be occupied ^by any character 

in the character set of the particular system. For example, the 
alphanumeric item AB1234 could be represented by any of the 
following: 

xxxxxx 

^ . AAXXXX 

A(2)X(4) 
X(6) 

9 represents a character position occupied by a numeric character 
(0 through 9). Thus, a PICTURE ^of 999 or 9(3) represents a three- 
digi| field that contains a group of three numeric characters. 

Operational Symbols ^ 

The following r symbols may only 'be used for numeric (9) items: 

y The **V" is \ised to indicate the location of the assumed decimal 
point and may only appear once in a character-string. It does nOt^ 
represent a character position in menwry, and, therefore, is not 
counted in the sgK of the item. For example, if the input data is 
a four position nfro^ric field that represents dollars and cents and 
the data is to be used in calculations, it is necessary that a decimal ' 
point be positioned. If the piec^ of dkta 4444 is stored as a data 
item having the PICTURE 99V99, it will be treated in numerical 
calculation as 44,44. However, tHe actual contents of the item will 
be 4444. ' 

If no **V'^~{yis used in the character-string, then the (Jeclmal 
I point is assumed to be to the right of the item being described. 

Thus, if 4444 is stored as an item described as 9999, then it will 
. " be processed as the whole number 4444. 

S The letter **S" is useci to indicate the presence <rf ^ operational 
sign and, if used, must be written as the left-most character in 
the PICTURE. The operation sign is a sign associated with a numeric 
item in storage to designate (if necessary) a positive or a negative 
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number. The key point is that the operational sign is only effective 
for calculation purposes; 'it does not take up an actual character 
position in memory, and thus will not appear if the non-edited - 
iterft is printed out. The **S'' is not counted in determining the size 
, ^f the item. 

AS an example, consider that the PICTURE S9V99 or S9V9(2) rep- 
resents a three character field which has an operational sign and in 
which there is an assumed decimal point between the third and second 
least significant digits. If the data item processed by the object program 
were -10, it would be treated as -0,10, 

The **P'' is used \o specify that the location of the' assumed dec- 
imal point is not within the number that appears in .the d^a item 
in memory.' It is not counted in the size of'the item. The **P" 
' symbol can appear as a continuous string of P's (or a&^a single 
'P) only as the ' leftmost or^ rightmost symbols in a PICTURE de- 
scription,"^rif na does not appear in the string of P's, the n the 

decimal ppint is assumed to be to the right of P's if they are the 
rightmost PICTURE symbals and to the left of P's if they are the^ 
leftmost PICTURE synibols. u 

If a data item' is four characters in length and the actual data is 
a positive (or unsigned) 8735, a PICTURE' of PPPPS9999 or P( 4)89(4)' ' 
will provide storage for calculations +.00008735. ^ ' 

If t;he sami5 data is supplied to a -storage area having a PICTURE 
of S9999PP or S9(4)PP, th^ data for calculation will appear as +^73500. 
P's canpot appear as botK the first and the last characters of a PIC- 
TURE. The uae of P is "Redundant if V is already present,' but P and 
V may appear in the same PICTURE. 

,'A programmer fa^iiliar with the information presented thus far 
should be able to code the file descriptions of any input file. The examples 
that follow will be explained as to what type of storage is generated 
and why, using the following record ^yout. 



LEAVE-RECORD 


DIV-CODE 


NAME 


PAY 
GRADE 


LEAVE 


BALANCE 




LAST 


FIRST 


MTD- 

INIT. 


EARNED 


TAICEN 





FD 



01 



MILITARY-LEAVE-FILE 
BLOCK CONTAINS 25 RECORDS 
LABEL TRECORDS ARE STANDARD 
DATA RECORD IS LEAVE-RECORD. 
LEAVE-RECORD. 

02 DIV-CODE ^^IC IS XXXX.' , \ 
SAILOR-NAME. ^ " • 

03 LAST rlC4S A(24). 
03 FIRST PIC IS A(6). ^ 
03 MID PIC IS A, 
PAYGRADE PIC IS A9. 
LEAVE. 

03 EARNED PIC IS 99. 
03. TAKEN PiC IS 99. 
BALANCE PIC IS 99. 



02 



02 
02 



r 

02 
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The length associated with the record this description is 43 
Characters. The lengths of each field should appear in the record 
^ layout (thbxigh not given h^re) and should be carefully checked once 

. coded in the program to en^re that they agree for each elementary 
item. The class of the items (PICTURE symbols) would in most cas^s 
appear in the record layout and should also be Checked carefully against 
the record description once coded. The elementary item DIV-CODE 
is described as edphanum'eric, as this will take either alphabetic or 
numeric data. The elementary items comprising SAILOR-NAME are. 
descrife^ as etrictly alphabetic fields. This can be checked during proc- 

"^essing to, ensure that only alphabetic characters or the blank are 
present. PAYGRADE Is described as one alphabetic and one numeric 
Character (e.g.> E6, E7). The remaining fields are described as numeric 
and will allow calculations. It should be notod that each entry; whether 
it is a group or elementary item, is terminate! with a pej^iod. 

01 LEAVE-RECORD. . / ' 

02 DIV-CODE PICTURE XXXX, / 
02 LAST PICTURE A(24). 
02 FILLER PICTURE X{15). 

y 

•Tor this dfescriptton of the record it must first be known that the 
program to be coded is to simply sort the file into last name within 
division code sequence. In this case the length of the record is still 
43 Charaxjters (total length ^ all PICTURE symbols). DIV-CODE 
is still described as XXXX. as it is a field that must be called on in " 
the program to allow the correct sorting of the file. The data name ^ 
LAST is no longer associated with a group item. The only reason a 
group item appears in 'coding if the elementary items within the 
group items are/to be individually worked within the execution of a 
program but still can be collectively moved by referring to the group 
item when using a MOVE statement. This same record could be de- 
scribed exactly as it amears in the first example, except that it wastes 
a lot of coding, keypunching-ond compiling time and is completely un- 
necessary for the job that is to be done. 
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The last entry in this record description dods not use a data-name 
but rather uses the option of the reserved word FILLER. Whianever 
there is data within a record that is not going to be specifically callecj 
on by the program, the FILLER option may be used. Remember that 
the entire length of a record must be accounted for. FILLER not only 
acts as an ending or filling data-name but also as a spacer, as follows: 

01 LEAVE-RECORD. 

02 FILLER PIC X(35). 

02 PAYGRADE-ALPHA PIC A. 

02 FILLER PIC XXX. 

02 TAKEN-LEAVE PIC 99. 

02 FILLER PIC XX. 

For this example the program may only have been to find out how 
much total leave has been taken by officers (0 in PAYGRADE-ALPHA) 
and by enlisted (E in PAYGRADE-ALPHA). It is apparent from this 
that the programmer need only ^ovide data-names for those fieilds 
that will be called Hitttvtttially and that he need not be restricted by 
the record layouts. 
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EDITING 



The output files may also be described by the data character symbols, 
but these are not sufficient when ^ element is called for, such as check 
protection. In check protection floating dollar signs and asterisks 
are required: these are' provided for by use of the editing symbols. 
Other required outputs may also call for these edijting symbols such 
as billing statements or supply iiccounting when cr^ts and debits are 
to be indicatedo These edit symbols are to be used in the file description 
for the output related to a printer when certain of the item characters 
in storage are to be suppressed or replaced, or other characters are 
to be insertedo The symbols and their editing functions are explained 
in the folloy^ing paragraphSo 

Z specifies that before the data item is printed, as many leading 
zeros l^s there are Z*s are to be suppressed (replaced by a blank 
or space). Thus, 



PICTUBE 


DATA ITEM 


PRINTED 




0000 






8730 


8730 n 




0087 


67 




8736 


. "^8736 




0087 


87 




0087 


87 


Z9a9 


0087 ^ 


087 



specifies that before a data item is printed, asterisks should re- 
place leading zeros as dictated by the PICTURE clause. For 
example; ^ 



PICTURE 


ITATA ITEM 


EDITED ITEM 


**** 


0000 


**** 




8730 


8730 




0087 


**87 


**** 


8736 


^ 8736 




0087 


**87 


**99 


0087 


**87 


*999 <f 


0087 


*087 



An asterisk may only be preceded a B, a zero, a currency sign, 
a plus sign, a hiinus sign, a decimal point or a comma. It can 
never appear in a PICTURE with Z, A, X, or S or more than one 
currency, minus, or plus sign. ' 

may be used as either a fixed insertion character or as a replacement 
character. If only one $ is used in a PICTURE, then it is a fixed 
insertion character and will occur in the specified position within 
the data item when that item is printed. For example: 



0 

PICTURE 


DATA ITEM 


EDITED ITEM 


$99^9 


1234 


$1234 


$ZZZ9 


0000 


$ 0 




0000 
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If more than one consecutive currency sign is used in the high* 
order end of a PICTURE, the Currency sign becomes a replacement 
symbol. It suppresses all leading zeros as dictated by the PICTURE 
and inserts $ irf place of the rightmost zero suppressed. However, 
if the value of the data is aero, then the edited item will contain 
spaces. For example: , - 



PICTURE 


DATA ITEM 


EDITED ITEM 


$$$9999 


0012S4 


$1234 


$$$ 


000 




$$$$$ 


0008 


. . $8 


$$99 


123 


$123 



+ or 



The currency siga may never appear in a PICTURE with A, X, or 
more than one plusp' or minus sign* 

■ may be used as either fixed insertion or replacement ch&racters. 
If the plus or minus sign is written as an insertion character in- 
either the first character or last character of a PICTURE, a displayed 
sign (as opposed to an operational sign) is inserted into the indicated 
position. 

When the minus sign is inserted, a minus sign will appear if the 
item is negative; a blank will appear in the specified position if the 
item is positive or unsigned. When the plus sign is used, a plus sign 
appears if the item is positive; a minus sign appears if tlie item is 
negative. Unsigned items are considered positive. For example: 



Vata item 


PICTURE 


EDITED ITEM 


+33 


-99 


33 


-33 


99- 


33- 


-33 


-99 


-33 


00 


-99 


00 


+22 


+99 


+22 


-22 


+99 


-22 


20 


99 + 


20 + 



If either the minus or plus sign is used as a replacement symbol, 
it will suppress leading zeros as dictated by the PICTURE. The 
rightmost zero suppressed is replaced according to the follov^ing 
rules: > 

(1) If a floating minus sign is used and the data item is negative, 
then a minus sign 'will replace the rightmost zero suppressed. 
/-If the item is positive or zero, a blank will replace it. For 
example: , ' ' * 



PICTURE 


DATA ITEM 


EDITED ITEM 


—99 


123 


123 


99 


012 


-12 




000 





( (2) If a floating plus sign is used and the data item is positive, 
then a plus sign will replace the rightmost zero suppressed. 
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If 'the item is negative » then a minus sign will replace it« For 
example: , 



PICTURE 


DATA ITEM 


EDITED ITEM 


++99 ^ 


012 


+12 


+++9 


006 


-6 


++++' 


t)00 




++99 y 


123 


. \ +123 



specifies that a zero is to be inserted in the item in the character 
position cbrres^nding to that of the 0 in the PIC JURE. 





HCTURE 


DATA ITEM 


PRINTED 




990099 


8936 


890036 




$999.00 


0736 


$736.00 



B specifies that a blank or space is to be inserted in the item in the 
character positiCn corresponding to that of the B in the PICTURE. 



PICTURE 


DAT^ ITEM 


PRINTED 


9dB9B9 
9BB999 


8736 
8736 


87 3 6 
8 736 



specifies^ a character position into which a comma is to be inserted 
vinless the preceding character has been suppressed^ A comma 
cannot occur in a PICTURE containing any A or X characters. 



PICTURE 


DATA ITEM 


PRINTED 


99.999 




8^2 
87000 


87,362 
87,000 


ZZ,ZZZ ' 


\ 


00873 
20000 


873 ' 
20,000 



specifies a character position into which a decimal point^s to be 
inserted unless the succeeding character positions have been sup- 
pressed. It cannot be used in a PICTURE containing any A, X, P 
or V characters. 



PICTiIRE 


DATA ITEM 


PRINTED 


$$$9 9 9 «9 9 


0087640 1 
(defined LEFt 
2 PLACES) 


$876.40 



CR specifies that two character positions of the item are to contain 
the characters CR If the value of the data item is negative. CR can 
only occur as the last characters (except for P) of a PICTURE. 
CR cannot be used in a PICTURE containing A, X, +, S or DB 
X5haracters. 
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DB specifies that two Character positions of the item are to contain 
: the characters DB if the value of the data item is negative, DB 
caji only occur as the last characters (except for P) of a PICTURE. 
DB cannot be usfed in a PICTURE containing A, X, +, S oi: CR 
characters. 







PICTURE 


DATA ITEM 


PRINTED 






^$$$.99 OR 
• $$$$,99 CR 


24567 
00138 


$245.67 
$1.^ CR 



f Summarizing, the five categories of d^ta described by a PICTURE 
clause are: alphabetic, numeric, alphanumeric, alphanumeric edited, 
and numeric edited. There may be restrictions or special rules for 
using the edit symbols on any particular system. Once assigned to 
a system, a programmer should refer to the system's progranaming 
manual. 



, - , WORKING-STORAGE SECTION 

*^ 

The working-storage section is the second section of the COBOL 
data ^division. It is in this section that areas pf storage are assigned 
to hoTd ^the intermediate results of processing. The data will come from 
an input device to. the/ record description described for the FD entry 
for input and be procef6sed. Output will be provided to an output device 
throu^ the record description described for the FD entry for output. ^ 

The working- storage section may have three types of ei^tries. 
These are independent items, record items and conditional items. 
The independent and record items may be described with a PICTURE 
clause the same fis the entries in the file section. Record items or 
descriptions are done in exactly the same way as in the file section / 
and use the same level indicators. Independent ilems in the workings 
storage section are elementary items unrelated to any other datSa. 

RECORD ITEMS 

As, an example of using record descriptions in the'wofkingr storage 
section, assume that a program requires two (or more) header lines 
be printed at the beginning of a report, a single column header for each 
page and the regular report textfor all other printing. The FD and record 
description entry for the output in the file section could appear as follow^: 

FD PRINtER-OUT 

BLOCK CONTAINS 132 CHARACTERS 

LABEL RECORD IS OMITTED ^ ' ^ 

DATA RECORD IS PRINT-IT. ' 
01 PRINT-IT. 

08 FILLER PICTURE IS X(5). 
08 STK-NUMBER-PRINT PICTURE IS X(6). 
08 FILLER PICTURE IS X( 5). 
08 NO-MFR PICTURE IS 9(3). 
^ 08 FILLER PICTURE IS X(7). ' 
08 FLAG-NEW-STOCK PICTURE IS A. 

08 FILLER PICTURE IS X(7). . 
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08 MFR-ORDER-NITMBER PICTURE IS X(10). 
08 FILLER PICTURE IS X(7), 
08 ITEM-DESCRIPTION PICTURE IS X(30), 
08 FILLER PICTUkE IS X(5), , , 

08 UNITS-ON-H^ND PICTURE IS ZZZ9. 
08 FILLER PICTURE IS X(5), 

08 EMERGENCY-REORDER-FLAG PICTURE IS X(3), 
08 FILLER PICTURE IS X(5), 
y 08 MIN-UNITS PICTURE IS ZZZ9. 
* 08 FILLER PICTURE IS X(5), 

08 UNIT-COST I^CTURE IS $$$$Z,99, 

08 FILLER PICTURE IS X(l^, * , 

This rQcord description would be the one for the regular report text. , 
Tb? other lines (records) to be printed are for the headers^ and must 
contain constant (or in a sense emitted) data'that is not brou^t in through 
the input device. A method of assigning data in the WORKING-STORAGE 
SECTION USQS a VALUE clause. This VALUE clause (with one exception 
discussed ^der conditional items) cannot appear in the FILE SECTION 
and thus forces the setting up of headers (records) lathe WORKING- 
STORAGE SECTION. Following the last FD entry of the file section, 
a Margin A entry would be required of WORKING-STORAGE SECTION, 
This section entry would be followed by any independent items required; , 
then, record deeteription entries could be constructed. To construct 
the record descriptions for the headers the^ntrles may appear as 
follows: \ ' ' 

WORKING-STORAGE SECTION / 
Independent Items) ' V 

01 REPORT-HEADER-ONE. - 
02 FILLER PICTURE IS X(56) VALUE IS SPACES, 

02.CENTERED PICTURE IS X(21) VALUE IS 'MONTHLY SUPPLY REPORT*. 
^ 02 FILLER PICTURE IS X(55) VALUE IS SPACES. 
01 REPORT-HEADER-TWO. 

02 FILLER PICTURE IS ^51) VALUE IS SPACES. 

02 CENTERS PICTURE IS^X(29) VALUE IS 
•PARTS LISTING FOR ELECTRONICS*. 

02 FILLER PICTURE IS X(52) VALUE IS SPACES. 
01 PAGE-HE ADING-FOR-ALL. 

02 FILLER PICTURE IS X(5) VALUE IS SPACES. 

02 1-NO PICTURE IS X(10) VALUE IS 'STK-NUMBERS'. 

02 FILLER PICTURE IS X VyVLUE IS SPACE. 

02 2-Nv PICTURE IS XXXX VALUE IS 'MFG#'. " 

02 3-NO PICTURE IS X(14> VALVE IS ' FNSTK 

02 4-Na PICTURE IS X(17) VALUE IS 'MFG ORD NO ' 

02^5-NO PICTURE JS X(16) VALUE IS ITEM DESCRIPTION'. 

02 FILLER PICTURE IS X(25) VALUE IS SPACES. 

02 6«NO PICTURE IS X(9) VALUE IS 'UOH ^ \ . ' 

02 7-NO PICTURE IS X(8) VALUE IS 'EM-RO 

02 8-NO PICTURE IS X(9) VALUE IS 'MUNITS 

02 9-NO PICTURE IS X(14) VALUE IS 'UNIT COST 

As can be seen from tbe examples^ the VALUE clause Bllows the - 
progran^nar to insert the actual data that is to appear in the output. 
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By using these entries in a program together with the FD for the 
regular output, four different formats of output are accounted for (note: • 
all record descriptions are the same length as the ED.) At the be- 
ginning of a report, REPORT-HEADER-ONE would be moved to PRINT- 
IT and printed by the printer. Next, REPORT-HEADER-TWO would 
be moved to PRINT-IT and printed. Next, an instruction would be 
executed to blank out the area of PRINT-IT, and one or two lines of 
blanks (spaces) would be printed. After this, PAGE-HEADING-FOR 
ALL would be moved to PRINT-IT and printed, followed again by an 
instmction to clear (blank out) PRINT-IT. This clearing must be done 
after the headers to ensure that the areas of PRINT-IT with the data- 
name of FILLER will be blank rather than retaining data that was moved 
to it from one of the headef record descriptions. (NOTE: Even though 
it appears as if the edit pictxires originally given in the PRINT-IT 
descriptions may be cleafedi. out, this isn't so, as the edit pictures >\ 
are stored in separate areas and brought in to perform editing when 
data is moved to those specific areas). 

The format for th^ VALUE clause is as follows: ^ 

' { value s^ ARE } ^^^^^^^ [ THRU literal - 2] [ Jiteral - i [ THRU literal - 4]j . . . 

The literal to appear in the VALUE clause can be of three types — 
numeric, nonnumeric or a figurative constant. When the literal is 
. nonnumeric, it must be enclosed in potation marks as shown in the 

\^ example. By ^enclosing the literal in quotation marks, the data is set 
up in storage in what is called, display form. Display form is a form 
that is.feady to print. If a value were assigned as follows: 



. . . VALUE IS *9a76543'. 

it would be spt up in storage in a coded structure that would allow 
printing but NOT allow arithmetic or editing functions. If the same 
data were entered as 



. . . VALUE IS 9876543. 

it would be set up in storage as a numeric item in a coded structure 
that would allow computations to be performed and c'dlild be edited. 

All data entered in the VALUE clause must conform to the associated 
PICTURE clause. If the PICTURE is X or A, then the data must be 
enclosed in quotation marks and consist of only the characters allowed 
for th^ X or A. If the PICTURE is 9(sy, the data is- not enclosed in 
quotation marks, and the data must be of the numeric character set only. 



Figurallve Constants 

As mentioned earlier, the literal to be entered in the VALUE clause 
can also be a figurative constant. Figurative constants unlike actual 
literals are not actual values but rather reserved words which name 
values. Figurative constants, like numeric literals, are not enclosed 
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in quotations. The figurative constants in the COBOL language most 
Commonly found in the WORRING-STORAGE SECTION are as follows: 

FIGURATIVE * 
CONSTANT REPRESENTS 

ZERO ^ Repre^nts the value 0, or a sequence 

,^ ZEROS > of one or more O's depending on the 

ZEROES ) context of the statement. ' ' 

SPACE / Represents a sequence of one ot^more 

SPACES I ' ' blank characters or spaces dejpending on 

the context of the statement, 

HIGH^ VALUE / _ Represents one or more of the characters 

"High- VALUES \ ^at has the highest value in the com- 

puter's collating sequence. 

. . ' • ' 

LOW- VALUE f Represents ene or more of the characters 

LOW- VALUES ( 1 that has the lowest value in the com- (/ 

' . \ puter's collating sequence. ^ 

QbOTE f • Represents a sequence of cjuotation 

QUOTES ( marks. .^^^ 

ALL (any literal) Calls for a sequence bf the specified 

,^ , literal. The length of the sequence is 

limited by the receiving fielcj. 

The singular and plural forms of the constants are equivalent and may 
used intef'change ably. ' 

INDEPENDENT ITEMS ^ ^ 

Independent items are those items appearing' in working-storage 
which are not subdivided and are not themselves subdivisions of some 
^ other item. They are, therefore, elementary items and must contain 
the PICTURE clause. They are always assigned, the level number of 
77. Examples of independent itenis* are as follows: 

77 COUNTER-ONE PICTURE 9(6) VALUE IS ZEROS. 

This would set up an area of storage six characters in length with \ ■ 
an initial value of 000000 which could be used for arithmetic functions. 

77 JgLANK-OUT PICTURE X{132) VALUE IS SPACES. 

This -4Dould set up an area t>f stor£ige 132 characters in length with an 
* initial value of all spaces which could be used in a statement suqh as 
MOVE BLANK-OUT TO PRINT-IT. This statement would cause ail 
132 space character's to be moved to the area PRINT-IT. 

- 77 ADD-ERROR PICTURE IS X{20) 

VALUE IS 'ERROR AT ADD ROUTINE'. 
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This would set up an area of storage 20 characters in length with 
an initial value of a nonnuiheric ERROR AT ADD ROUTINE. A state- 
ment then could be written such as DISPLAY ADD-ERROR. This state- 
ment (When encountered in the PROCEDURE DIVISION) would cause 
the literal at ADD-ERROR to be printed out for operator intervention. 
All independent items required for a program must precede any 
record descripUons in the WORKING-STORAGE SECTION. 

CONDITION-NAME COMDIJION 

A condition-name is a name assigned in the data division to one of 
the values a conditional variable may assume. The best way to under- 
stand this is to carefully follow the explanations of the following ex- 
amples, ^ » 

' FD EXAMPLE-ONE 
X .y^ BLOCK COliJJAINS 25 RECORDS 

. / LABEL RECORD IS STANDARD 

DATA RECORD IS SAMPLE-ONE. 
01 SAMPLE-ONE, 

02 FILLER PIC X(25), 
02 MARIT4Jt-STATUS PIC 9, 
88 SINGLE VALUE IS !• 
^ 88 MARRIED VALUE IS 2,^ 

88 DIVORCED VALUE IS 3r 
88 WIDOWED VALUE IS 4, 
02 MAN-NAME PIC X(16). ^ 
02 FILLER PIC X(38). 

( , 

As is shown," a condition- name can appear in the FILE SECTION and 
^ is always identified by an 88 level number, EVen though there, are 
four condition-names coded, there is only one character of storage 
* set aside as is indicated Tty the immediately preceding PICTURE 
clause. If the data is to be moved, the statement that would provide 
the move is MOVE MARITAL-STATUS TO data-namel The programming 
advantage of using condition-names is that in the procedure division 
only one statement is required to determine if the marital status is 
of a certain value. Once the input is delivered to SAMPLE-ONE, a 
test to determine if the individual is married would be written as 

IF MARRIED This saves the programmer from having to write 

a statement as follows: ^ ^ 

IF MARITAL-STATUS IS EQUAL TO 2 „„, 

By simply coding IF MARRIED - an internal compare is made 

by the computer to determine if the contents of MARKTAE-STATUS 
is or is not equal to a factor of 2, 

A condition-name may also be used in the WORKING-STORAGE 
SECTION with either an independent item (77) or a record description 
(01-10, the same as it is done in tho ^ILE SECTION). 

^ WORKING-STORAGE SECTION., 

.77 CARDS-PER-RECORD PICTURE IS 9, 
88 1-REC VALUE IS 1, 
88 2-REC VALUE IS 2. 
88 3-REC VALUE IS 3. 
. ^ ■ ■ - 
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In^this example CARDS-PER-REGORD can be used as a counter 
to count the number of input cards associated with an individuai'a 
record (records may be more than one card in length). Once that \ 
Individual's record has. been processed, a statement could appear such 
as IF 3-REC rather than IF CARDS-PER-RECORD EQUAL 3 .... 



SUMMARY 

The DATA DIVISION is comprised of the FILE SECTION and the 
WORKING-STORAGE SECTION. These sections are comprised of entries 
which depict all records and working areas that are required for use 
by. the program. This text is only an introduction U> the COBOL languiage. 
Once assigned as a programmer to a particular system, it will be of 
great benefit' to procure a COBOL programmer's manual for that 
sj^stem. i 
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THE PROCEDURE DIVISION 



^ - GENERAL 

'fhe PROCEDURE DIVISION is made up of all the processing steps 
needed to solve a particular problem. These processing steps are 
i)iothing more than COBOL sentences which are Constructed in accord- 
ance with specific formats, using various COBOL verjas. These verbs 
are words from the COBOL reserved word list that indicate varf^jus 
actions to be taken, such as ADD, MOVE, PERFORM, GO TO/kc. 

A typical Procedure Division might be structured in the format 
shown below: 



PROCEDURE DIVISION, 
procedure-name-1. 



.1 



procedure- namo- n. 



processing steps 
(sentence, paragraph) 



processing steps 
(sentence, paragraph) 



The basic unit of the Procedure Division comprising the processing 
steps is the sentence. The sentence consists of one or more statements 
and/or expressions, A procedure ts a paragraph, a group of successive 
paragraphs, or a section within the Procedure Division, 



PROCEDURE PARAGRAPHS 



Procedures are formed by combining one or more sentences into 
a paragraph. Essentially, a paragraph expresses a single procedure 
(routine) to be carried through in the main program. Each program 
contains many such paragraphs. Each paragraph must be preceded by 
a procedure-name since reference may only be made to an-entire 
paragrapih and not to the individual sentences that make up the para- 
graph. If one sentence is to be referenced in the program, that sen- 
tence must be a complete paragraph and be preceded by a 
procedure- name, , r- iL 

A procedure-name may be comprised of either numeric, letH^habetic 
or alphanumeric characters. If numeric, leading zeros are significant 
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(i.e., 23 is not the same as 023). All procedure- names mi ist start at 
Margin A on the programir^ form, be 'no mdre than 30*characters in 
length, and be followed by a period. 



PROCEDURAL VERBS . 

As in the English language, verbs specify actions to be performed. ^ 
In COBOL, each verb built into the system causes a specific series 
of events to occur at object time. Each verb operates within the con- 
text of one or more fixed-format statements- The formats indlgate • 
the arrangement of verb and Operand and the particular category of 
procedure statement. The various verbs inherent in the COBOL lan- 
guage are categorized in the following description. 

Input/Output— OPEN, CLOSE, READ,.W^ITE, ACCEPT, DISPLAY, NOTE 
Arithmeiic — ADD, SUBTRACT, MULTIPLY, DIVIDE 
Data Movement— MOVE 

Sequence Control — GO TO, PERFORM, STOP 

A discussion of conditional expressions (relational tests) will pre- 
cede the section of this chapter- dea^ling with sequence control verbfe. ^ 

INPUT/OUTPUT VERBS ^ 

In any data processing application, quantities of data pass between 
the central storage facilities of the computer and external media such 
as card and tape devices. Control and coordination of the main flow of 
data is achieved by four input/output verbs — OPEN,' CLOSE, READ, 
and WRITE. These verbs ;fehable the programmer to obtain records 
for processing and then send the processed record to some external 
medium. The two verbs — ACCEPT and DISPLAY— permit small quantities 
of data to be either accepted from or produced upon some external 
input/output device. The formats and uses of each of these verbs are 
explained in the following. (The verb NOTE is discussed separately.) 

OPEN 

Format: ^ 
OPEN [ INPUT \ file-name^'. . .] 

[ OUTPUT {file-name}...] ..^ 
Description: 

The function of this verb is to initiate the processing of both input 
and output files. Any file _description entry (FD) in the Data Division 
must be OPENed prior to the firsJfe^EAD or WRITE instruction di- 
rected to that particular file. This applies to the printer, card reader^ 
and cafd punch as well as tape files. 

*Th6 key word INPUT must be included for all input files, and the 
key word OUTPUT must be stated for .all output files. If INPUT has 
been specified, the execution of an OPEN statement causes the checking 
of the label record if a label record has been defined in the FD entry; 
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similarly, if OUTPUT has been specified, the OPEN statement causes 
the writing of the label record upon the output file. 

At least one option must be specified; however, there must be no 
more than one instance of each option. For example, the following is 
permissible: ' 

OPEN INPUT OLD-INVENTORY, DETAIL-TRANS- FILE. 
OPEN INPUT OLD-INVENTORY, OUTPUT REORDER LIST, 

The following i$ illegal: 

OPEN INPUT OLD- INVENTORY, INPUT DETAIL-TRANS- FILE. 

The programmer has the facility to OPEN all input files at once 
or all output files at once, or to OPEN them individually as the need 
arises. In either case, care must be taken so that a file is not OPENed 
more than once unless an intervening CLOSE has been directed to the 
specified file. . ' 

A file may be repeatedly OPENed and CLOBEd, both for INPUT 
a and OUTPUT, in th^anie program. 

\ The OPEN does not obtain or release the first data record. A 

READ or WRITE, respectively, must be executed to obtain or release 
the" first (jiata record. ' 

READ 

Format: : ' . 

READ file-name RECORD [ INTO " identifier] 

; AT END imperative-statement 
Description: 

This verb makes afvailable the next record from an Input lile*and 
allows the execution or a specified imperative-statement whan the 
end-of-file is detected. File-name must have an FD in the Data Di- 
vision. 

An OPEN statement foi; a file musti be executed before the first 
' ^ READ con^.mahd is given. The OPEN checks the label and positions the 
first data record for a READ. Upon execution of the first READ, the 
' firfit block is moved into the allocated area of memory and the first 
logical record in the file- name becomes accessible in the defined 
(DATA DIVISION) input area. Subsequent READ instructions advance 
the next logical record. For example, if MASTER has been defined 
as having twenty records per block, then a READ directed to MASTER 
will cause a record advknce (positioning of the logical record) to 
occur twenty times for^each physical movement (READ) of the tape. 

When a file consists of more than one type of record, a READ 
delivers the next record regardless of type; stated differently, all 
records of a giS^en file share the memory area. Thus, if the|*e is 
more than one 01 entry in a given FD, it is the programmer's re- 
sponsibility to determine which record is present at any particular 
instant. As an illustration, afesume that HEADER and DETAIL are 
record descriptions of MASTER, as follows: 
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01 HEADER 

02 IDENTITY PICTURE IS 9. 

02 DESCRIPTION PICTURE IS X(34). 



01 DETAIL. 

02 IDENTITY PICTURE IS 9.^^ 
02 PART-CODE^" PICTURE IS 9(6). 
02 PART-COST PICTURE IS 9(^99. 



Since READ MASTER makes available the next record of MASTER, 
the IDENTITY must be Interrogated ta determine whether the record |^ 
Is a HEADER or DETAIL itemf Control Is then directed to a procedure 
that will reference only the data-name of the record typQ that is avail- 
able. If this Is not Jtene, then a command directed to PART-CODE 
will, whenever a HEADER has been delivered, reference the first six 
positions of DESCRIPTION In HEADER Instead of PART-CODE In 
DETAIL as Intended. 

When the INTO identifier option Is used, the curre;it record Is read 
and then*^moved to Identifier. Th&-Jiames of Identifier and the record 
cannot be the same. In this Instance, moving occurs according to the 
rules specified for the MOVE verb without the CORRESPONDING 
option. Under this option, **file-name RECORD" is available in the ^ 
input record area as well as in the INTO area. 

It is Illegal to use the INTO option of the READ verb if the file 
that is READ has more than one record description^ 

Upon recognition of an end-of-reel condition, the READ causes 
the following operations: 

1. If labels ar/ present (^s defined in the FD), the standard end-of- 
reel label subroutine is performed. . . 

2. A tape swap occurs. If only one tape is ASSIGNed, the program * ^ 
will have to wait on rewind. 

3. If labels are pres^ent, the" standard beginning reel label sub- 
routine is executed. - » 

4. The next logical record of the file is made available. * 

When the logical end-of-file is reached and an attempt is made to 
READ the file, the imperative-statement of the AT END phrase is 
executed. After the v imperative- statement is ex^pcuted, an attempt to 
READ without -first CLOSElng and then OPENlng the file will cause 
an error at object time. 

f It is Illegal to substitute acny other statement for tlie AT END phrase. 

^ If the file-name has been specified as OPTIONAL in the Environment 
'^j^jyjgjQj^ jg j^Q|. present at the object time, the imperative-statement 
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In the AT END phrase is executed whenever a READ for that fjle Is 
encountered. 

WRITE 



Format: 

WRITE reoord-^name 
{ BEFORE 



/AFTER 



Description: 



ADVAlNlCirgG 



[ FROM identifier-^!] 

iidentifier^B LINES/ 
I integer LINES > 
^ mnemonio-^name' ) 



The WRITE vert) releases a unit record to an output file, and allows 
vertidal positioning if the output mediunri is an online printer. 

The area to be written (recor^=aiame) must l)e defined in the Data 
Division at the 01 level. The file associated with record-name must 
also be defined by an FD entry in the Data Division. The file must be 
OPENed prior to thi/execution of the first WRITE for that file. 

When the WRITE is exeOuted, record-name is released for the out- 
put file, and thus, is no longer available. 

The .FROM identifier-1 option is similar to the INTO data name 
option of the READ verb. Use of this option, in essence, converts 
the WRITE to a MOVE and WRITE. If the format of identifier-1 dif- 
fers from that of record-name, the data is* moyed, in accordance with 
the rides for the MOVE verbjjvithout the CORRESPONDING option. 
While the information in v^eSrd-Wime is no longer available, the data 
in identifier-1 continues to be accessible. The names of identifier-! 
and record-name cannot be the same. 

The ADVANCING option allows control of the vertical positioning 
of each record on the printed page. The following rules are pertinent 
to the option: • 

1. When identifier-'2 is used, it must have a positive Integral value. 
The compiler inserts a mechanism into the object program which 
positions the printer page according to the current value of identifier-2. 

Example: WRITE?" DET-REC( AFTER ADVANCING CLUB LINES, when 
CLUB has been defined in ^WORKING-STORAGE as a one position nu- 
meric item, % ' 



a positive integral literal, 
the object program ^hich 



2. When integer is used, it must be 
The compiler inserts a mechanism into 
advances the printer page integer lines. 

3. When mnemonic-name is used, it is<sassociated with a particular 
feature specified by the user and it must be defined in the SPECIAL- 
NAME paragrajpHNjf the Environment Division. 

4. If mnemonic-name is specified, the printer is advanced according 
to the rules specified by the user. 

Example: WRITE DET-REC AFTER ADVANCING NEW-PAGE LINES. 
When NEW-PAGE has been specified in the SPECIAL-NAME para- 
graph, this statement will provide page overflow. 
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5. BEFORE and AFTER ADVANCING can result in over 'printing. 
A matrix of the print-space operation follows: 





Present Write 


Previous 
Write 


\ W 


WAA 
n 


WBA 


w ^ 


LINE-SPACING 
THEN PRINT 


SPACE n 
THEN PRINT 


OVER PRINT 


WAA 


LINE-SPACING 
THEN PRINT 


SPACE n 
THEN PRINT 


OVER PRINT 
> 


WBA 
m 


SPACE THEN 
PRINT 


SPACE m + n 
THEN PRINT 


SPACE - 
THEN PRINT 
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LEGEND: ^ 

W = WRITE 

WAA = .WRITE AFTER ADVANCING 

WBA =^ WRITE BEFORE ADVANCING 

m - Space information of data-name-2 or integer 

n = Same as m 

After recognition of end-of-reel, the WRITE performs the following 
operations: 

1. The standard end-of-reel label subroutine if labels are spec- 
ified in the FD of the file. 

2, The standard beginning-of-reel subroutine if labels are spec- ^ts^^^j^^ 
ified in the FD of thft«file. r . 




CLOSE 
Format: 

CLOSE file-name-l [ REEL l 

' file-name 



.[ 



} 



WITH 



(HQ B£liillil2\1 
) LOCK / J 



IMIL, [with (|^°}]]- 



Description: 

The CLOSE verb terminates the proceijsing of one or more input 
or one or more output files or reels and provides optional rewinding 
and/or locking. Each file-name refers to an FD in the Data Division 
and an OPEN statement nrfSst be executed prior to the "CLOSE state- 
niient. ^ , -^i^ 

The" CLOSE file-name option, as applied to the entire file rather 
than to individual reels » initiates the final closing conventions for the 
file and releases the data area. A file may be CLOSEd once, but not 
more tjian once, for each time^the file is OPENed. > 
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For an output file, the final closing conventions such as block, 
padding, etc., for the file are performed and the data area Is released* 
Furthermore, for either an Input or an output file: 

1. If neither LOCK nor NO REWIND Is specified, the current reel 
of the file Is rewound and all other reels belonging to the file are 
rewound. However, this rule does not apply to those reels controlled 
by a prior CLOSE REEL entry. 

2. If the no rewind option is specified, the current reel of the 
file remains In whatever position It Is In at the time the CLOSE Is 
given. 

3. The REEL, NO REWIND, and LOCK options are only applicable 
to magnetic tape files and they are meaningless when operating with 
card or printer files. 

4. If the LOCK option is specified, all reels belongii(ig to the file 
are rewound with Interlock except for those reels controlled by a prior 
CLOSE REEL, 

The CLOSE file-name REEL option may be used for input or output 
files. The LOCK option may be used and the current reel will be re- 
wound with interlock. The necessary processing is performed. 

When a CLOSE REEL is given, the locking and rewinding options 
of CLOSE REELi if used, take precedence for the current reel and only 
thfe current reel, regardless of the options associated with a CLOSE 
of file. When a CLOSE file-name is given, its options -are executed 
wherever possible, for all mounted reels of the file except for those ^ 
reels which may have been closed by a CLOSE REEL whose locking 
and rewinding options differ from those of the CLOSE file-name. 

For multiple reel files, the opening and closing of individual reels 
is automatic. However, the programmer must close the file when 
processing is to be terminated. A CLOSE flle-name-1 should be exe- 
cuted for each file that was OPENed. 

The following example Illustrates the use. of the LOCK option in 
terminating a run. 

CLOSE EDITED-SHIPMENTS WITH LOCK, COST-OF-SALES-RATES 
WITH LOCK, COSTED-SHIPMENTS WITH LOCK, NOT-COSTED 
ITEMS WITH LOCK, LOSS-ITEMS WITH LOCK, ERROR- LISTING 
WITH LOCK, 

ACCEPT ' . " 

Format: , 
ACCEPT identifier [ FROM mnemoni c-name\ 
Description: 

This verb is used to read low-volume data from the specified 
hardware device. ThS hardware device associated with a mnemonic- 
name must be specific in the SPECIAL NAMES paragraph of the 
Environment Division when the FROM option is employed. 

In<»many cases, a standard hardware device is used for a particular 
Implementation of COBOL, thereby msdfdng the FROM Clause unneces- 
sary. Also, a maximum size for the data represented by identifier 

♦ * <. • 
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will be set. The individual supplement manuals for a particular com- 
puter system ^should be consulted for this information, iphe data 
ACCEPTed is less than the maximum size for the particular system, 
it appears in the leftmost positions of the input area with 2jero fill 
if the data is numeric and space fill if alphabetic or alphanumeric. 

For example: 

DISPLAY 'TURI^ISH DATE" UPON CONSOLE. 
ACCEPT PRESENT-DATE FROM CONSOLE. 

Previously, the console t)T)ewriter was designated as CONSOLE in 
the SPECIAL-NAMES paragraph of the Environment Division. When the 
DISPLAY statecnent is executed, FURNISH DATE appears On the console 
typewriter. Control passeis to the ACCEPT statement and the program 
waits for the operator to t3T)e in the current date, after which the 
data accepted is stored in location PRESENT-DATE. Control then 
passes (o the statement following the ACCEPT statement, 

DISPLAY 

Format: 

DISPLAY {literal"! ) (literaL'2 \ 

\ idcntifier-l ) f\identifier-2) 

f UPON mnrjnoni a -name ] 
Description: 

This verb displays low-volume data on an output device. 

The. hardware device associated with a mnemonic-name must be 
specified in the SPECIAL-NAMES paragraph of the Environment Di- 
vision when the UPON option is employed. 

A specific peripheral unit may be designated as the standard dis- 
play device, thereby making the UPON clause unnecessary. Maximum 
length for DISPLAYed data is set by the implementor. Rules for po- 
sitioning are the same asJor the ACCEPT verb. 

Literals and identifiei;s may be used in combination in a DISPLAY 
statement. Any figurative constants, except ALL, may be used. 

For example: 

DISPLAY **TOTAL AMOUNT IS'' TOTAL-AMOUNT 

Assume TOTAL-AMOUNT^' has a value of 4800 at the time the 
DISPLAY statement is executed. The Information that appears on the 
display device is as follows: ' ' 

TOTAL AMOUNT IS 4800. 

Since "t6taL AMOUNT IS'* is a nonnumeric literal, it is displayed 
as is. V ' 
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NOTE 
Format: 

NOTE oharacter-s tring . ^ ^ 

Description: 

This verb permits the programmer to insert comments in his 
source program for reference purposes. These comments are printed 
out during compilation but have no effect on the object program. 
^ If a NOTE sentence is the first sentence of a paragraph (i.e., im- 
mediately following a procedure-name), the entire paragraph is con- 
sidered as commentary. If a NOTE sentence appears as other than the 
first sentence of a paragraj^, the commentary ends with the appearance 
of a period. 

Any characters from the COBOL cl^racter set may be used,, ex- 
cluding the period which is used to termirAljfthe comment, 

ARITHMETIC VERBS 

i 

The arithmetic verbs permit basic calculations to be performed 
on the data. Four verbs are provided in COBOL corresponding to the 
four basic arithmetic operations: ADD, SUBTRACT, MULTIPLY, and 
DIVIDE. ' . 

The following general rules pertain to the arithr^etic verbs: 

1. All identifiers used in arithmetic statements must represent 
numeric data defined in the Data Division. The results are unpre- 
dictable if the identifiers .contain other than numeric data at object 
time. . 

2. All literals used in arithmetic statements must be numeric. 

3. The maximum size of any operand (identifier or literal), inter- 
mediate result, or receiving item is 18 digits. 

4. The formats (PICTURE) of multiple operands in an arithmetic 
statement may differ from each other. Decimaf point alignment is 
supplied automatically throu^out computations. 

5. The format of any data item involved in computations (e.g., 
addends, subtrahends, multipliers, etcv) cannot contain editing symbols. 
The compiler will indicate an error by an appropriate message when 
the fields involved are defined in such a way that they would contain 
editing symbols. Operational signs and implied decimal points are not 
considered editing symbols. The identifiers in the GIVING option rep- 
resent data items which must not enter into computations if they contain 
eiditing symbols^ 

6. If the number of fractional places in a computed result (sum, 
difference, product, or quotient) exceeds the number of fractional 
places in the format of the identifier associated with the result (i.e.,' 
the identifier that is to take on the value of the result), truncation 
occurs unless the ROUNDED option has been used. 

0 Truncation is the dropping of excess digits; it is always de- 

termined by the PICTURE of the identifier associated with the result. 
IVhen ROUNDED is specified, however, the least significant digit 
specified by the format of the result Is increased by 1 whenever the 
most significant digit of the .excess is greater than or equal to 5. 
For example, witii a receiving item PICTURE of 9(4) V9, the value 
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8250V96 becomes 8251 VO if the ROUNDED option is specified, and 
8250 V9 when ROUNDED is not used. 

7, Whenever the number of integral places (i.e., those to the left 
of the decimal point) in the calculated result exceeds the number of 
the integral places associated with the resultant identifier, a size error 
condition arises. In the event of a size error condition, onjB or two 
possibilities will ^ccur, depending on whether or not the ON SIZE 
ERROR option has been specified. \ 

Use of ON SIZE ERROR must be carefully controlled,mis 
clause does not substitute for proper investigation and record defflgn. 

a. The testing for the size etror condition occurs only when 
the ON SIZE ERROR option Is specified In the verb format. In the 
event that ON SIZE ERROR Is. not specified, and a size error con- 
'dltlon arises, the results are unpredictable. 

b. If the ON SIZE ERROR option has been specified, and a size 
error condition arises, then the value of the resultant Identifier Is not 
altered. The Imperative-statement associated with the ON SIZE ERROR 
option Is executed after the last resultant Identifier Is considered. 

These options will become clearer when further exemplified in 
the following discussions. 

ADD 
Format: 

Option.l; 



TO identifier-m [ ROUNDED ] [, identi fier-n [ ROUNDED ] 1 
[; ON SIZE ERROR imperative-statement] 
Option 2; 



GIVING identifier-m [ ROUNDED ] ■ 
[; ON SIZE ERROR imperative-statement] 

Description: 

This verb permits the ^dditlon of two or more data Items, storing 
the result in the last specified data Item of the statement. This last 
data Item must not be a literal. 

When the TO option Is used, the values of the datji-names and 
literals to the left of the word TO are added; the resulting sum is then 
added to the data-name to the right of the word TG^ The results of 
the addition are stored In the- identlfler(s) that follows the word TO. 
For example, ADD A, B, C, TO A Is equivalent to ADD A, B, C GIVING 
TEMP: ADD TEMP TO A. 
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When the GIVING option is used, the sum of the values of the iden- 
tifiers or literals preceding the word GIVING is placed in identifier-m. 
Since identifier-m is a receiving item, it may be an^dited item. 

Examples: 



Statement 



ADD A, B TO C. 
ADD A, B, C TO D. 



ADD A, B, C TO D. 

ADD A, B, C GIVINcf D. 

ADD 1, 5, C TO 7. 

ADD A, 14 TO C 
ROUNDED. 

ADD A, B, 43.6 GIVING 
D ON SIZE ERROR GO 
TO O-FLOW. 



Result Field 
P|CTURE IS; 



9999 
$99.99.99 



S9999V99 
$9999.99 

99999 
99V99 



Calculation 



A + B + C stored in C as xxxx 
Error— -operand may not contain 
editing symbols except with GIV- 
ING option. 

A + B + C + D stored in D as + 
xxxxVxx 

A + B + C stored in D as 
$xxxx.xx 

Error — result cannot be stored 
in literal. 

A+14+C stored^ in C as 
x^XaXaX^Xs; rountled if x^^5 

A+B+43.6 stored in D; if integer 
result is greater than 2 digits, 
SIZE ERROR occurs. 



NOTE: x's show result format, 
SUBTRACT 

Format: ^ ^ 

Option 2 : 

SUBTRACT 

FROM identifier-m [ ROUND ED 1 [, idcniifi 
I; ON SIZE ERROR imperativers tatement] . 
Option 2: . ' 



{literal- 1^ ^\ f iliteral-2 ) 
\identifier-l] I ,\iden tifier- 'ci] 



[ROUNDED] 



SUBTRACT {f^^^^^f-^ ,1 f 1"/^^^^,:^ ll FROM /^^^^^^^"^ I 
\^dent^f^er-If ' \^,\tdent%f%er-.2 /]• • -^iiOM Xidentifier-m] 

GIVING identifier-n [ ROUNDED ] 

I; ON SIZE ERROR ' imperat ive- s tatemvnt] 
♦ 

Description: 

This verb causes one numeric data Item or the sum of two or more 
numeric data items, to be subtracted from a specified numeric data 
item; The result is stor^iiji'the last specified data item of the statement. 
This last item must not b^,^ literal. 
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All previously stated rules regarding the ON SIZE ERROR option, 
the ROUNDED option, the GIVING option /truncation, and the editing of 
results apply to the SUBTRACT verb. 



Examples: 



Statement 



Result Field 
PICTURE IS: 



Calculation 



SUBTRACT 16, A, B 
FROM D. 
SUBTRACT A, B 
FROM D. 

SUBTRACT A, B ^ 
FROM 126. 
SUBTRACT A; B 
FROM 126 GIVIN6 C. 




D - (16 + A + B) stored in D 
as XXX. *^ 
Error — operand may not contaifii 
edit symbols xinless GIVING op- 
tion is used. 

Error — result cannot be stored 
in literal. 

126 1- (A 4- Restored in C as xxx. 



laOTE : x^8 show result fo rma t . 
MULTIPLY 

Format: - - ' ' 

Option 1: ^ 

MULTIPLY (identifier-lV bY identifier-B [ ROUNDED ] 
(literal ) 

b OU SIZE ERROR imperative-atatement] * ^ 

Option 2; 

MULTIPLY fider^tifUr-l) ^ (identifier-B) 
\l^teral^l ) — \l^teral^2 ) 

GIVING identifier-S [ ROUNDED ] 

[; ON SIZE ERROR imperative^s'tatement] 

Description: 

This verb multiplies two numeriq data items and stores the resulting 
product in the last data item specified in the statement. 

When Option 1 is used, the value of ^dentifier-1 or literal is mul- 
tiplied by the value of identifier-2. The value of identifler-2 is replaced 
by the product of the multiplication. 

When Option 2 is used, identifier's contains the product of the 
multiplication. 

All previously stated rules regarding the ON SIZE ERROR option, 
the ROUNDED option, the GIVING* option, truncation, and the editing 
of the results apply to the MULTIPLY verb. For MULTIPLY, the ON 
SIZE ERROR option rules apply to the intermediate results as well 
as the final results of the operation. 
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Examples: 



Statement 


Result Field 
PICTURE IS: 


Calculation 


MULTIPLY A BY B, 
MULTIPLY HOURS BY 
100. 

MULTIPLY HOURS BY 
100 GIVING GROSS. 
MULTIPLY 12 BY B, 


999 

9999 
$$9»99 


A X B stored in B as xxx. 
Error — result cannot \>e stored 
in literal, 

HOURS X 100 stored in GROSS 
as xxxx. 

Error— no editing without 
GIVING option. 


NOTE: x's show result format. 


DIVIDE 






Format: 






*■ 

Option 2: 




1 



{ittelT"''''] ™ identifier's f ROUNDED l 

I; on SIZE ERROR imperative- statement] 
Option 2: '""X 

DIVID E fidentifier-^^TT jr^rj^Q (identifier- 2) otwtm/--^ ^-^^ 

—^^^ Aliteral-2 f ^^\literaU2 / ^I^im ^dent^f^er-3 

[ROUNDEp] [; ON SIZE ERROR imperative-statement] 
Option 3: 

DIVIDE (identifier-!) y ( identifier- 2 \ PTwxMr .-^ ^-^^ ' ^ 

\literal-2 / ^ \literal-2 ] GIVING ^dent^f^er-3 

[ROUNDED] [; ON SIZE ERROR imperative-statement] 
Optian 4 : 

niVTnp (^dentifier-2\ r^irvr^ ( 'identifier- 2 \ ^ 

\literal-2 | INTO | ^^^^^^^^^ J QlVim identifier- 3 

[ ROUNDED 1 REMAINDER identifier-4 

I; ' 9N SIZE ERROR imperative-statement] 

Option 5: . . 

DIVIDE fidentifier-2\ ( identifier- 2 \ nTxr-r^.n - ^ ^^jy" , 

' \literal-2 ] ^ \literal-2 ) QI™^ '^dent^f^er^3 

[ ROUNDED ] REMAINDER identifier-4 ' 
[; ON SIZE ERROR i 

mperativ e^- s tatement] '^^'^ 
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Description: . 

This verb divides one numeric data item by another and stores the 
resulting quotient in the last data item specified in the statement. 

In Option 1, identifier-1 is the divisor and identifier-2 the dividend. 
The value of identifier-2 is replaced by the value of the quotient. 

In Option 2, identifier-1 is the divisor, and identifier-2 is the dividend. ^ 
The quotient resulting from the division is identifier-3. This data name 
may be an edited iten^. 

In Option 3, identifier-2 is the divisor, and identifier-1 is the dividend. 
The quotient is placed in identifier-3. This data may-be an edited item. 

Options 4 and 5 are used when a remainder from the division operation 
is desired^ namely identifier-4. A remainder in COBOL is^defined as 
a result of subtracting ^he product of the (Quotient and the division from 
the dividend. If the ROUNDED option is specified, the quotient is rounded 
after the remainder is determined. 

The identifiers used" must reference numeric ©Elementary items 
whose descriptions appear in the Data Division of the program. 

All previously stated rules regarding the ON SIZE ERROR option, 
the ROUNDED option, the GIVING option, truncation, 'and the editing 
of results, apply to the DIVIDE verb. For DIVIDE, the ON SIZE ERROR 
option rules apply to the intermediate results as well as the final results 
of the operation. ^ 

An erroj is indicated at compilation time if the data description 
for either identifier-1 or identifier-2 ^specifies the presence of editing 
symbols. Division by zero results in a size error. 



Examples: 



Statement 


Result Field 
PICTURE IS: 


Calculation' 


DIVIDE A INTO B. 

DIVIDE A INTO B. 

DIVIDEfiA INTO B 
GIVING C. 
DIVIDE A BY B 
GIVING C. ' 


9(4)V9(2) 
$$99.99 
S999V99 
9(5) 


B 7 A stored in B as 

XXXX.XX 

Error— editing not permitted ex- 
cept with GIVING option. 
B -T A stored in C as 
+xxxVx>i 

A -r B Stored in C as xjgcxx 


NOTE: x's show re 


suit format. 



DATA MOVEMENT VERB 



Several COBOL verbs have the ability to move or manipulate data 
in some manner. However, this aspect is of secondary importance and 
only incidental to the specific objective of the verb. For example, the 
arithmetic verbs may involve some data movement and/or manipulation. ■ 
This^ however, is secondary to their main function of effecting an 
arithmetic calculation. The COBOL verb MOVE is f5r the specific 
purpose of moving data. The primary purpose of the INWOVE verb is to 
transmit data from one area of computer storage to another. 
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MOVE 
Format: 

'Option 1 : 

MOVE iidentifiev-l\ ^ [identifier- 2 \ . 
\ li teral ) 

Description: 

The MOVE verb transfersHnfbrmation from one data area in memory 
to one or more area's within the computer, in accordance with the rules 
of editing. ^ 

A simple MOVE causes the data represented by identif ier-1 , or the * 
specified literal, to be moved to identifier-2. The data is also moved 
to identifier-3, identifier-4, etc., if these areas are specified. 

The use of this , verb do'^s not destroy the contents of the source 
area (identifier-1 or literal) , but the - receivi*ig area (identifier-2t 
identifier-3, etc.) is replaced by the data of the so&rce area. 

It is illegal to MOVE a group item whose format is such that editing 
would be/ required on the elementary items in separate operations. If 
such a MOVE is desired, each elementary item must be MOVEd and 
edited, individually. 

When moving group items', the move is from left to right. If the 
item PICTURE is not identical, a diagnostic message i^ given. Truncation 
of low-order positions from the source item occurs if the receiving area 
ia smaller. Space fill of low-order positions of the receiving area occurs 
if the source item is smaller. 

When both the receiving and source areas are elementary items, 
editing, as specified in the receiving area, is automatically perfoiroed 
for each MOVE command. The rules governing this are: 

For Numeric Elementary Items 



1. If the source area is larger than the receiving area, truncation 
occurs. If the receiving area is larger than the source area, the unfilled 
positions are zero filled. Data from the source area is aligned with 
respect to the implied or actyal decin(ial point in the receiving area, with 
truncation or zero fill occurring to either side of the decimal point 
as illustrated below. 



SOURCE AREA 


RECEIVING AREA 


Picture 


Value 


Picture 


Value after Moving 


9V9 


12 


99V99 


^ 0120 


9V999 


8765, 


V99 


76 



2, Ini^rtion of a currency, sign, a decimal point, commas, etc,, with 
proper alignment, is accomplished in accordance with the PICTURE 
of the receivin]^ area. If these latter characters are in a source area, 
the field(s) will be nonnumeric and, thus, MOVEment must conform to 
the nonnumeric rules, 

3. If no decimal point has been 6t)ecified, either assumdd or actual, 
data is ri^t justified in the receiving area. 
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4, A numeric edited, alphanumeric edited, or alphabetic data ijem 
must not l)e MOVEd to a numeric or numeric edited data item, 

5, A numeric or numeric edited data item must not toe MOVEd to an 
alphabetic item, , * 

6, A numeric item whose assumed decimal point is not to the extreme „ 
right mast not be MOVEd to an alphanumeric or alphanumeric edited 
data item, 

. For Nonnumeric Elenientary Items 

1. Data from the source area is placed in the receiving area filling 
ftom left to right unless specified otherwise (e.g., JUSTIFIED RIGHT). 

2. If the receiving area is larger than the source ^rea; the unfilled 
low-order positions are replacec^ with blanks (spaces)./ 

3. If the sojarce afea is greater in lengthy than the receiving area, 
the MOVE terminates when the receiving area is filled. A warning is 
given at compilation time indicating this situation. 

Examples: 

MOVE A-FIELD TO COSTED-A-FIELD.^ 

» 

The contents of COSTED:- A-FIELD are entirely replaced with the contents x 
of A-FIELD. 

MOVE 128 TO CTR. 
The numeric literal, l28, is moved to the field named CTR. 

MOVE SPACE TO SIZE-CODE-SIGN. 



The field named SIZE- CODE-SIGN is entirely filled with spaces. 
Further examples of the MOVE verb are given in the following examples. 



^ SOURCE^AREA 


RECEIVING AREA 




Data in 




Data in 


Picture 


source area 


Picture 


receiving area 


9999V99 


567891 


9999V99 


567891 , 


9999V99 


567891 , 


9993V9 


^ * ' 56789 ^ 


9V9 


.78.,. 


999V99 


00780 


XXX 


M8N 


xxxxx 


M8N 


^ 99V99 


6789 


999.99 


067.89 


AAA AAA 


WARREN 


AAA 


WAR 


99V99 


6789 


^$$99. 99 


$67.89 



CONDITIONAL EXPRESSIONS 

Conditional expressions are used in situations where the outcome of 
a test will determine the next Ibgical steps to be performed. Like the ^ 
arithmetic esqpression whiph^^educes to a single numeric value, the 
conditional e>q)ression may ''be thought of as also reducing to a single 
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v^*ue— in this case, ''true'* or ^'^alse/' In general, truth or falsity is 
determined by a relational test either between a data-name and a literal, 
or among several data-names, ^or example^, the expression 



FICA-TOD4TE IS 



EQUAL TO 277,20 



m^y of may not be true, depending^ upon the amount of FICA-TO-DATE 
accumulated by a particular ^employee. The outcome of this test will 
determine the next program* step's to be executed. > 

Since the outcome of a relational test is used in a conditional ex- 
pression to determine a course of action, and since this tesl is based 
on a comparison of characters, it is significant to discuss, at this point, <^ 
Jujst how this comparison or evaluation occurs, » 

RULES OF COMPARISON • 

Characters are compared and evaluated on thfe basis of a computer 
collating sequence in which the characters have a specified order of . 
magnitude. This order is ^'bulHinto'' the machine, and every character ^* 
meaningful to the computer has its position in this ordering. The result 
of a comparison, depends on the relative position of eacb^,character in • 
the machine's collating sequence* i 

Comparison ef Numeric Items , . . ^ 

The comparison of numeric items is based on the respective VE^lues 
of the items conside.red purely as algebraic values. The item length. 
In terms of the number of digits, is not itself significant. Zero represents 
a. unique value regardless of the length, sign, or implied decimal point 
location of an item. 

For example, a comparison of a data- item which has a value of 
•♦000003 with a data-item which has a value of +03 will result in an 
''equal*' condition. Similarly, the" value of 000000 is equal to the value 
of 40(||JO. Followfng the rules of algebra, +01 is greater than -155. 

Comparison of Nonnumeric Items . 

>For two nonnumeric items, or one numeric and one nonnumeric item, 
, a- comparison results in the determination that one of the items is 
XeSS than, equal fO, or -GREATER, than thA other with respect 
to the ordered character set. If a signed, compu:;ational item is compared o ' 

with a nonnumeric item, the sign is ignored. There are two ceases to 
ccjnsider: equal length items,- and unequal lei^h items. In a comparison 
of two nonnumel'ic items, the character in an item is compared with the 
corresponding character of the other item. The comparison begins with 
the high-order (leftmost) character of each item. If these two character!^ 
are equal, the next two are compared and so on. As soon as the unequal 
condition is noted, the comparison stops and the result is recorded, 

1, Items of Equal Length 

If the items "are of equal length, 'comparison proceeds by 
comparing characters in corresponding character positions starting 
from the high-order end and continuing until either a pair of ✓ 
unequal characters is encountered or the low-order low end of 
thejtem is reached. The items are determined to be' EQUAL 
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. ; whea the low-order end is reached, and no unequal pair of 
„ ^ characters is detected. 

^ ' The first encountered pair of unequal characters is compared 

for relative location in the ordered character set. The iten> wmch 
contains the character which ia i3ositioned higher in the ordered 
^i. * sequence is determined to be the GREATER item, ^ 

2, Items of Unequal Length 

"If the items are of unequal length, comparison proceeds as 
' described above. If this process ejtjiausts the. characters of the - 
shorter item without detection of a difference, then the shorter 
item is LESS THAN the longer item unless the remainder of the 
longer item consists' solely of spaces, 

THE SIMPLE CONDITIONAL EXPRESSION ^ 

A simple condition reducing to the value true or false may be ex- 
pressed by any of the followli^ ' o 

a relation • . ^ 

„ " a condition-hame . i 

a sign condition 
' . a class condition 

a switch- status condition. 

Any of the above may be used in a decision-making operation to select 
different paths of control in a program^ 



Tie Relational Condition 

A i-elational condition causes a comparison of magnitude between 
two quantities (or operands). Each quantity may be either an identifier, 
-^^^ a literal, or aa arithmetic expre^ssign. The general form of the relational 

expression is as follows: / 

The first quantity is called the subject ofHhe condition. The second is ^ 
^ referred to as the object. The subject and object in a relational exprg^ion ^ 
may not both be literals. ... ^ 

The relational operators specify ^he typ^ of comparison to be mad.e ' „ 
between the, two quantities. A relatiohal operator must be preceded and - - 
' followed by a space. The following is a list|pf the relational operators: 

. ' *. ■ 

- . " IS [NOT] GREATER THAN- 

ISrNQl] ^ • - ^ . J- ' 

IS f NOT] LESS THAN * ^ ' 

^ . ' * ' ^ ^ IS r j^gTr py, ' „ V " 

^is riiQfL] EsmL m 

TS r,NOT ] k 
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A relational e^q^ression may appear in the following manner: ' - 

AGE IS GREATER THAN 2l 

AGE IS NOT GREATER THAN 2l 

FICA-TO-DATE IS LESS THAN 277.20 

REORDER- POINT IS EQUAL TO 4^ 

GROSS IS = NET . ^ 

The worclj^NOT is provided to make the relational operator specify 
ttie exact opposite of what it would normally specify. Jot example: 

AGE IS GREATER THAN 2l ^ , 
AGE IS NOT GREATER THAN 2l ''^> 

are exact opposites of each other. The words IS and THAN are optional 
and may be specified at the user's discretion without altering the 
meaning of the expression. For example: 



FICA-TO-DATE LESS 277.20 

is equivalent to , * 

FICA-TO-DATE IS LESS THAN 277.20 

or to either of the following: 

FICA-TO-DATE IS LESS 277,20 ^ 
FICA-TO-DATE LESS THAN 277.20 

Sign Condition ' 



. This condition determines, whether a numeric quantity is less ^a», 
equal to, or greater than zero. The general format of this conditional^^' 
expression is as follbws: 



Udentffier k ( POSITIVE | 

[arithmeUa-expresBionJ ^ NEGATIVE ^ 

^/ >■ , ■ 

The identifier in a numeric status test must always ri^present a 
numeric value. For example:- 

SCALE IS POSITIVE ^^-y. 

r^Ji^t ^ ■ ' S. 

where SCALE is identified in the Data Division and contains numeric 
data. 0 . ' o 



. Uge of the arithAietic-ejqpfession as a subject will not be discussed 
*as arithn|€^tic operators are requi^red. ' . 
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Class Condition 

The class condition test detern^iues whether a quantity is purely 
numeric or purely alphabetic. Tlier general format of this conditional 
expression is as follows: 

- J NyMEM€^ \ 
identifier IS [NfiT] \ ALPHABETIC | 

The test m\ist 1)6 consistent with the data description of the i^em being 
tested. That is, the NIMERIC test mjiy only be used for data which has 
been described as numeric and ttx^-^ffiPtiABETIC test may be only used 
foV data which has been described asJalphabetlc. Either may be ueed 
for data described as being alphamimen^. TThe usage of identifier must 
be defined, either explicitly or lihplicitly, as DISPLAY. 

CONDITIONAL STATEMENT 

Conditional statements and sentences are vital to^any data processing 
problem. In effect, they specify alternative courses of action depending 
ujipn the outcome of a test or comparison, ; 

The format of a conditional statement is as foUowte: 
IF • aond^t^oni SENTENCE ] ; 1 NEXT SENTENCE / 

Here, a conditional, expression) is evaluated, and determined to be 
either true or false. If the condition is true, theri statement-1 Is exe- 
cuted and control is transferred to the next sentence. If It is false, 
then statement-2 is executed and control'ls passed to the next sentence. 
If NEXT SENTENCE is specif iecf^nstead of statement^l, control passes 
to ihe next sentence if the statement is true. 

Examples: 

IF AGE IS GREATER 32 SUBTRACT 32 

FROM AGE ELSE StJBTRACT AGE 

FROM 32 GIVING DIFF GO TO READ-ROUT. 

In this example if AGE is greater than 32, the condition is true and 
statement-1, SUBTRACT 32 FROM AGE, will occur. The rest of the 
sentence to the period will be Ignored. If the condition is false (AGE 
equal td or less than 32), statement-1 will be ignored and tiie word 
ELSE will be searched for. If the sentence contains an ELSE, then the 
statement that follows will be executed. 

The same functions will occur if it is written, as follows. 

IF AGE IS GREATER 32 NEXT SENTENCE 
ELSE SUBTRACT AGE FBOM 32 GIVING 
DIFF GO TO HEAD-ROUT. SUBTRACT 
32 FROM AGE. 

In this -case when the condition is found to be true, control passes to 
the next sentence directing subtraction. 
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SEQUENCE CONTROL VERBS 

Normally, each statement in the Procedure-* Divisibn is executed 
consecutively in order of its app^rance. This is also trye of the execution 
of each paragraph and section. However, it is often necessary to alter 
this normal sequence of operations and jump to a different point in the 
pragram to execute a number of lines of coding before the next statement 
in sequence can logically be operated upon. Two verbs, GO TO and 
PERFORM, are used to fulfill this function. 

GO TO 
Format; 

.Option 1: " ' 

GO TO Iprocedure-nctme] 
Description: 

This verb permits a departure from the normal sequence of pro= 
cedur.es by specifying a transfer of control to another point in the 
program. 

Examples: 

CALCULATE. 

IF AGE GREATER 

32 GO TO ADD-ROUTING "ELSE SUBTRACT " 
32 FROM AGE. 

PERFORM , 

Format: 

Option 2: 

PERFORM prooedure~n\Xme~l [THRU pro oedure-name- 2] 
Option 2: . ^ 

PERFORM prooedure-name-2^ [ THRU prooedure^name- 2] ' 

/ identifier \ ^i^ ' - " 

( tnteger ) I 

Option 3: 

PERF ORM vrooed uv G'^ncifTie " 1 [ THRU pro oe dure '-nuTne— 2] 

UNTIL condition - 

Description: 

This verb allows a temporary departure frotn the normal sequence 
:of procedures in order to execute one statement or a sequence of state- 
ments a specified number of times or until a condition is satisfied and 
provides automatic return to normal sequence. 
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Examples: 

perform add-routine. 
perform add-routine thru divide-routine. 
Perform add-routine thru divide-routine 6 times, 
perfo^uvl add-routine 6 times. 

pjclrform add-routine until add-count is greater than 6. 
i^erform add-routine thru divide-routine until . 

ARITH-COUNT IS GREATER THAN 6'. ) 

The first statement of procedure-name-1 is the point to which 
control is transferred by PERFORM. The return mechanism is auto- 
matically inserted as follows: 

1. If procedure-name-1 is a paragraph-name, and procedure-name-2 
is not specified, then the return mechanism is inserted after the last 
statement of the procedure- narfte-1 paragraph. 

2. If procedure-name-1 is a section-name, and procedure-name-2 
is not' specified, then the return mechanism is inserted after the last 
statement of the last paragraph of the procedure-name-1 section, 

3* If procedure-name-2 is specified and is a paragraph-name, 
then the return mechanism is inserted after the last statement of the 
^pT0t;edure-name-2 paragraph. 

4. If procedure- name- is specified and is a section-name, then 
the return mechanism is inserted after the last statement of the last 
paragraph of the procedure-name-2 section. 

When procedure-name-2, is specified, the required relationship 
between procedUre-name-1 and ^procedure-name-2 is that of logical 
sequence; i.e., execution sequence must proceed' from procedure- 
name-1 to the last statement of the procedure-name-2 paragraph or 
section. GO TO statements and other PERFORM statements are per^ 
mitted bqtween procedure-name-1 and the last statement of procedure- 
name-2, provided the sequence ultimately returns tb the final statement 
of procedure-name-2. 

When ELSE NEXT SENTENCE appears in the last sentenceQ(to be 
executed) control; returns to the statement following the PERFORM 
statement. 

A procedure referenced by one PERFORM statement can be ref- 
erenced by other PERFORM statements. 

PERFORM may reference a NOTE; no action is taken and the auto- 
matic return to the proper line is generated. 

In all cases, after the completion of a PERFORM, a bypass is 
automatically created around the return mechanism which has been 
inserted after the last statement. Therefore, when no related PERFORM 
is^ progress^ sequence control will pass around the return mechanism 
to tra^oUowing statement as if no PERFORM has existed. 





Format: 



STOP 
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Description: 

The STOP verb terminates the object program either petrmanently 
or temporarily. The format must specify a literal, or th*key word 
RUN must be used with STOP. (If a literal is employed, it is displayed 
by the object program at the time STOP occurs either on the console 
printer or a substitute medium, such as console li^tsj If* the operator 
should elect, continuation of the object program begins ^^with the exQ,- 
cution of the next statement in sequence, 

STOP RUN automatically activates the standard ending routine of 
the Executive Routine, Therefore, it should, be used only as the final 
executable statement of the program. 

Some examples of the use of STOP are: 

STOP 3, 
STOP 127, 

STOP ''INPUT TAPE SHOULD BE DESCRIPTIONS'', 
STOP RUN, 

Whenever a numeric literal is used, as in the first two examples, 
it is customary to specify a different number for each STOP, These 
numbers are then catalogued with their respective definitions, for use 
with the Object program. The literal used maybe numeric or nonnlimeric 
or any figurative constant except ALL, 



SAMPLE PROGRAM 

This sample program is provided as an aid in learning the complete 
structure of a COBOL program. Figure 5-1 is the programming flow- 
chart used to write the program. 



IDENTIFICATION DIVISION, . ^ 

PROGRAM-ID, SUF-BAL-UPDATE, , 

AUTHOR, A, PROGRAMMER, 

INSTALLATION, ELLYSON, 

DATE WRITTEN, NOVEMBER 17 1974, 

SECURITY, UNCLASSIFIED, 

REMARKS,^ THIS PROGRAM UPDATES THE CURRENT BALANCE 
OF THE MASTER SUPPLY TAPE BY INSTALLATIOfJ DIVISIONS, 
UNMATCHED UPDATE RECOtjLDS WILL CAUSE A NEW MASTER 
RECORD, ALL UPDATE RECORDS WILL BE PRINTED, 
UNMATCHED MASTER RECORDS WIJLL BE WRITTEN ON KEW 
TAPE, NO MASTER RECORDS WILL BE PANTED. 
THIS PROGRAM WRITTEN IN CONJUNCTION WITH THE 
PROGRAMMING FLOWCHART IN FIGURE 5-l4 

ENVIRONMENT DIVISION, 

CONFIGURATION SECTION, 

SOURCE-COMiPUTER, IBM-360-H50, * 

OBJECT-COM^>UTER, IBM-360-H50, 

SPECIAL-NAMES, TOP-OF-N EXT- PAGE IS NEW-PAGE, 

INPUT-OUTPUT SECTION, ^ 

SELECT SUP-MASTER ASMGN TO SYSINl, 
SELECT TRANSFILE ASSIGN TO SYSIN2. 
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SELECT PRINTSIT ASSIGN TO PRINTJJR. 
SELECT NEW-SUPPLY ASSIGN TO SYSOUTl. 
DATA mVISION. 
FILE SECTION. 
FD SUP- MASTER 

i^ABEL RECORD IS STANDARD 
/ BLOCK CONTAINS 50 RECORDS 
DATA RECORD IS SUP-REG. 
SUP-REC. 

02 MAST-DIV-CODE PIC X999. 
02 FILLER PIC X(30). 
02 CURBAL PIC 9(8) V99. 
02 QTR-EXP PIC 9(6) V99. 
02 QTR-CRED'ITS PIC 9(6) V99. . 
02 FILLER PIC X(22). 
FD TRANSFILE 

LABEL RECORD IS STANDARD 
BLOCK CONTAINS 50 RECORDS 
RECORD IS UPDATE-REC. 
01 UPDATE-REC. 

02 DET-DIV-CODE PIC X999. 
02 FILLER PIC X(40). 
P2 EXPEND PIC 9(6)V99. 
02 CREDITS PIC 9(6) V99. 
02 FILLER PIC X(20). 
FD PRINTSIT 

LABEL RECORD IS OMITTED 
REC08D IS PRINT-UPDATE. 
01 PRINT-UPDATE PIC X(120). 
FD NEW-SUPPLY 

LABEL RECORD IS STANDARD 
BLOCK CONTAINS 50 RECORDS 
DATA RECORf) IS OUTSUP. . 
01 OUTSUP. • 

02 OUTDIVCODE PIC X999. ^ 
02 FILLER PIC X(30). ^ ^ 
02 OUTBAL PtC 9(8)V99. ' V, 
02 FILLER PIG X(36). 
WORMNGrSTORAGE SECTIoS. 
77 LINE-NO PIC 99 V^LUE IS ZER03. 
77 COUNTER PIC 9(8) V99. 
77 COUNTERB PIC 9 VALUE IS ZERO* 
77 EOFCK PIC 9 VALUE IS^ZERG. 
77 BLANKOUT PIC X(80) VALUE IS SPACES, 
77 PRINTSPACER PIG X(120) VALUE IS SPACeU 
01 PRINT^PIGTURE. ^ 

02 FILLER PIG X(10) VALUE IS SPACES. 
^ 02 DIV-CODE PIC X999. 
02 FILLER PIC X(15) VALUE IS SPACES. 
02 ^PBAL PI^ $$$$$$$$9.99. ^ 
02 FILLER PIC X(10) VALUE IS SPACES. 
02, PEXP PIC $$$$$$9;99. 
02 FILLER PIC X(10) VALUE IS gPACES. 
02 .PCREDITS PIC $$$$$$9.99. 
02 FILLER PIC X(39) VALUE IS SPACESo 
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01 PAGE-HDR. 

02 FILLER PIC X( 8) VALUE IS SPACES^ 

02 AA PIC X(8) VALUE IS 'DIV CODE'. • 

02 FILLER, PIC X(ll) VALUE IS SI^ACES. 

02 BB PIC X(15) VALUfe IS 'CURRENT BALANCE'. 

02 FILLER PIC X(7) VALUE IS SPACES. 

02 CC PIC X(12) VALUE IS 'EXPENDITURES', / 

02 FILLER PIC X(10) VALUE IS SPACES. 

02 DD PIC X(7) VALUE IS 'CREDITS^ 

02 FILLER PIC X(4E) VALUE IS SPACES. ^ 
PROCEDURE DIVISION. ' 
OPENING. 

OPEN INPUT SUP-MASTER, TRANSFILE. 

OPEN OUTPUT PRINTSIT, NEW-SUPPLY. 

PERFORM HEADER-PRINT. 
READ-ONE. 

READ SUP-MASTER AT END GO TO G-ROUT. 
RBAD-TWO. 

READ TRANSFILE AT END GO TO E-ROUT. / 
A-ROUT. 

~1F -MAST-DTV^CODE EQUAL TO OEt-DlV-CODE NEXT- 
SENTENCE ELSE GO TO C^ROUT. MOVE CURBAL TO COUNTER. 
SUBTRACT EXPEND FROM COUNTER. ADD CREDITS TO. 
COUNTER. MOVE'^SUP-REC TO OUTSUP. MOVE ZEROS TO^ 
OUTBAL. 
B-ROUT. 

MOVE CtDUNTER TO DUTBAL. MOVE UPDATE-REC TO PRINT- 
PIGTURE. MOVE COUNTER TO PB^L. WRITE PRINT-UPDATE 
FROM PRINT-PICTURE AFTER ADVANCING 1 LINES*" ADD 1 
TO LINE-NO. .IF LINE-NO IS GREATER THAN 55 PERFORM 
HEADER-PRINT. WRITE OUTSUP. IF COUNTERS IS NOT EQUAL 
TO 1 NEXT SENTENCE ELSE MOVE ZERO TO COUNTERB 
GO Tq REAI>TWO. IF EQFCK EQUAL TO 2 GO TO 4R0UT 
ELSE GO TO READ-ONE. 
C-ROUT. 

IF DET-DIV-CODE GREATER THAN MAST-DIV-CODE GO TO 

3ROUT ELSE GO TO D-ROUT. > ^ 
3ftOUT - 

MD'VE SUP-REC to OUTSUP. WRITE OUTSUP. READ SUP- . 

MASTER AT END GO TO F-ROUT. IF EOFCK IS EQUAL TO 

1 Gib TO 3ROUT ELSE GO TO A-ROUt. 
D-ROUT. , ^ \ 

MOVE -BLANKOUT TO OUTSUP. MOVE DET^DIV-CODE TO^ 

OUTDIVCODE. MOVE .CEEDSTS TO COUNTER SUBTRA^^T 

EXPEND FROM COUNTER. IF EOFCK EQUAL TO 2 GO TO 

B-ROUT ELSE MOVE 1 TO COUNTERB GO TO B-ROUT. 
E-ROl^T. 

MOVE I TO EOTCK GO TO 3ROUT. 
' F-'ROUTo . ' " 

IF EOFCK EQUAL TO 1 GO TO COMPLETE ELSE MOVE 2 

TQ EOFCK GO TO D-ROUTo 
6-ROUT. 

MOVE 2 TO EOFCK. 
.4ROUT. 

TREAD TRANSFILE AT END GO TO COMPLETE. GO TO D-ROUTo 
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COMPI ETE. ^ 

CLOSE SUP-M\STEH, tR\NSFILE, PRINTSIT, NEW-SUPPLY. 
STOP RUN. 

HEADER-PRINT. 

MOVE PRINTSPACER TO PRINT-UPDATE. WRITE PRINT- 
UPDATE FROM PAGE-HWr' AFTER ADVANCING NEW- PAGE 
LINES. 
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CHAPTER 6 

SYSTEMS 



The word sysfem or systems is not unique 
to the Navy. Defined broadiy, system refers to 
an organized whole or separate functioning parts 
that comprise the whole. An ejcample of such 
organization isc. 

The armed forces of the United States of 
America 

Specifically — The U.S. Navy 
More specif ically — an individual command 

Those parts that comprise the whole are 
usually referred to as subsystems. A Data Proc- 
essing Technician should have knowledge of a 
large subsystenri such as Naval Personnel Ac- 
counting, although personal involvement will be at 
a much smaller subsystem level (Le.. local 

^command preparation, processing and submission 

-to higher command). Each subsystem has its 
own goal or mission and is often referred to 
as a system. As an example, a ship or station 

having its own input, processing and output^^p^jy^Q^. which "has combined -the efforts of 

for supply accounting considers that it has its ^ — , _ . 

own,<^34pply system. 



assigned for daily, weekly, or monthly proce^ssing, 
realizing their importance and how they fit into 
the **big picture^' 



SYSTEM DEFINITIONS 

Terr^^s frequently used in reference to systems 
are defined in the following paragraphs, 

MANAGEMENT INFORMATION 
SYSTEM (MIS) / 

An MIS is an automated iniformation system 
involving communications in which data are 
recorded and processed for operational purposes. 
Problem 'areas may be isolated and monitored. 
Through inquiry and feedback management is 
provided with needed, up-to-the-minute informa- 
tion for proper and immediate control. 

Ah example of an MIS installation is the 
iPersonnel Management Information Center 



There are subsystems in an individual com- 
mand's supply system, ineaning that the reports 
that are to be produced require many individual 
prograjn runs (system software) on an individual 
command's computer (system hardware) utilizing 
unique control programs (operating system). 

It is important to remember that what is 
provided as input to a system has a lot to do 
With the quality of that system's output. It is 
important to realize that the output from most 
subsystems becomes the input to another sub- 
system. The input to a subsystem must be as 
apourate as possible, and the output must conform 
to gdl requirements by higher commands. , 

Every good data processor ie a systems man. 
©Ihould be concerned with his part in the jobs 



PAMI CONUS, PAMI UANT and PAMl PAC to 
form one data base. The mission of PEEIMIC 
is to collect, process and disseminate manpower 
and personnel information, as an integral compo- 
nent of the Manpower and Personnel Management 
Information System (MAPMIS), for all Navy 
active and inactive comp6nents. It provides data 
processing support to fleet and shore commands 
tasked with personnel resources management 
by the Chief of Naval Personnel. 

DATA SYSTEM 

Data systems make use of combinations of 
personnel efforts, forms, formats, instructions, 
procedures, data elements, and related data 
dodes, communications facilities, and ADP equip- 
ment. These resources provide for an organized 
means of recording, collecting, processing and 
communicating data, whether it'be an automated, 
manual br combined methbd. 
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Data system is, therefore, the whole system 
or each subsystem. In order to provide the most 
effective and efficient method of achieving com- 
mand ' missions, a thorough knowledge of 
resources is essential. Nothing can be done ef- 
ficiently " if available facilities and "resources 
are not used. 

« 

AUTOMAtiC DATA 
PROCESSING SYSTEM (ADPS) 

ADPS includes the equipment, personnel, pro- 
grams, and application operations involved in the 
utilization of electronic data processing equip* 
ment along with associated electric accounting 
machines. These resources allow the solving of 
business and logistics data processing problems 
with a minimum of human intervention. 

Broadly speaking, every ADPS is a Navy 
computer installation and every Navy computer 
installation, is an ADPS, Therefore, thQ data 
processor's personal contact with systems will 
for the most part be related toaiiADPS, Common 
ADPS terms are: SOFTWARE SYSTEM, HARD- 
WARE SYSTEM and OPERATING SYSTEM. 

It is al^o in this area .and at this level that 
Data Processing Tephnicians First Class and 
above become concerned and involved with such 
things as automatic data processing system 
• specifications, data system specifications, op- 
erations research, system analysis, system de- 
sign, system engineCTirig and system study. 



COMPUTER SYSTEM HARDWARE 

Equipment that is associated with an(J that 
comprises the totality of one computer controlled 
interodnnected group is referred to as the con- 
' figux^atlon. It may be referred to as the hardware 
configuration or the system configuration. Al- 
though there are no rigid requirements, the con- 
figuration of a system is usually predetermined 
by the manufacturer » The manufacturer's recom- 
mended configuration should depend on ihe soft- 
ware required to meet a command's problem 
solving specifications. 

In order to support a particular operating 
system, the manufacturer would recommend that 
it contain a specific number of tape drives, disk 
units, printers, etc.' The configuration,th^iipfore, 
can be thought of as being directly proportionate 
to the sophistication of the software. 

If all of the hardware configuration does riot 
conte from the same manufacturer, there are 



many, many problems to overcome. Most manu- 
facturers' specifications do not allow direct 
compatibility. In a mixed configuration an inter- 
face device would probably be required. The 
cost of the interface device could offset what 
appears to be a savings of one manufacturer's 
peripheral equipment -over that of another's. 

The Navy has agencies or departments skilled 
and experienced in configuration selection. This 
relieves many hours of harcj study and possible 
misjudgements on the part j of individual com- 

Lmands. In most cases when an installation is to 
be established as, or converted to, an ADPS 
installation, the operating system and configura- 
tion have been predetermined. This, of courseti 
does not totally preclude an installation's re- 
quests or recommendations. 

Auxiliary equipment may be left more to the 
command's discretion. Care must be taken in 
this area to determine if it is more economical 
to use auxiliary equipment or to make use of 
the utility program provided by the operating 
system. A careful and thorough study must he 
mad^ of any equipment specifications before a 
purchase can be considered. 



COMPUTER SYSTEM 
SOFTWARE 

Software is defined as a set of computer 
programs, procedures, and possibly associated 
documentation concerned with the operation<of a 
data processing system, e,g,, compilers, library 
routines, manuals, circuit diagrams, etc. Software 
is the totality of programs^ and routines from 
manufacturer and user alike whi^ch is used to 
extend the capabilities of automatic data proc- 
essing. 

One* of the best ways to describe the uses of 
software is to discuss an operating system. An 
operating system is a system in which software 
controls the execution of computer programs. 
It may also provide scheduling, debugging, input/ 
output control, accounting, compilation, storage 
ai^signinent, data management, and related serv- 
ices. 

IBMvhas one of the more spphistlcated oper- 
ating systems and is' one of the predominant 
^stems found at Navy shore installations. An 
example is the IBM/360, These operating systeltis 
are discussed in the following paragraphs. 
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OPERATING SYSTEMS 

An operating system is an integrated set of 
processing programs and a control program de- 
signed to improve the total operating effectiveness 
of a coj^puter. The operating system is directed 
by user-prepared control cfirds to pass auto-i 
matically from job to job with a minimum of 
delay and operator intervention. Communication 
with the computer is via the operating system 
rather than directly, as was the case with most 
previous computers. ^ 

With today's more powerful machines, setup 
time is becoming proportionately larger for each 
job* As a result, large, expensive computers 
can sit idle at times while new work is being 
loaded. Even during the execution of a program, 
niany components of the system may remain idle. 
Of all th,e resources available on a system, only 
certain, parts of the total system may be re- 
quired for a job. The operating system enables 
the user to stack jobi for continuous processing, 
thus reducing setup time between'jobs. The oper- 
ating sys^m has the ability to call in any 
required programs, routines, or data. Some oper- 
ating systems have the ability to schedule jobs 
and allocate resources more efficiently. by con- 
currently processing two or more independent 
programs (multiprogramming). They can compile' 
higher-level languages (COBOL, RPG, FOR- 
TRAN, PL/I), organize files, and act as a super- 
visor for«the entire system. 

In short, the operating system makespopsible^ 
the maximum use of a bomputer. 

In System/360, there are four different oper- 
ating systems.dOeterminihg which is best for any 
particular S/39tO depends upon the size of ^ the 
^system, the physical devices supported, ( and 
whether certain expanded functions are required, 
since features df one operating system may not 
* necessarily be available in another. Briefly, the 
four operating^ systems are BOS/360 (Basic 
Operating System), DOS/360 (Disk Operating 
System), TOS/360 (Tape Operating System), and^ 
OS/360 (Operating System). Some of the similari- 
ties and differences in their makeup are discussed 
In the following paragraphs. 

What is Intended is a brief survey of some of 
the major reasons for selecting one operating 
system over the others. A discussion ol all 
supported devices and features^ is far beyond 
the scope of this manual. Omission of any par- 
j ticular feature is not nieant to indicate lack of 
availability of that feature. 



All four operating systems are composed of 
two major sets of programs, which are known 
as*control programs and processing programs. 

Control programs supervise the execution of 
the processing programs, control the location, 
storage, and retrieval of data, and schedule jobs 
for continuous processing. 

Processing programs consist of language 
translators, service programs, and user-written 
problem programs, all of which the programjner 
uses to define the work that the computing system 
is to perform and to simplify program prepa- 
ration. 

System users may also include their own 
service programs or language translators, which 
the programmer can then use as he would IBM- 
written programs. Figure 6-1 illustrates the 
DOS/360, TOS/360, and OS/9^60 operating systems 
-facilities. 

In^all four System/360 operating systems, the 
work to be done is regarded-1§CB a stack of jobs 
to be executed under the management of a control 
program. A job may contain one or more Job 
steps, and may be thought of as a series of 
logically related programs that must be executed 
in a g^ven sequence. Job steps within a job axe 
always executed in sequence and never operate 
concurrently. , 

Necessary information about ®fch job 
is punched into job control cards by the user. 
These cards are read by a portion of the control 
program to instruct it as to which programs are 
to be executed; and in what sequence; they also 
contain information about the I/O device require- 
ments for each job step. The control cards 
provide the information^ecessary to operate in 
a stacked job^enyiroiynent. 

BOS/360, TOS/360,/AND DOS/360 
CONTROL PROGRAMS 

Initial Program Loader (4PL)^ 

This program loads the supervisor into main 
storage when system operatpn is initiated. The 
*IPL loader is loaded from the system residence 
unit by dialing its^ address on the load-unit 
switches on* the system console .and pressing 
the load key. 

Supervisor 

This program handles all input/output opera- 
tions, interruption conditions, and other control 
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CONTROL PROGRAM 



CONTROL PROGRAM 



SUPERVISER 



JOB CONTROL 



IPL 



PROCESSING PROGRAMS 



LANGUAGE 
TRANSLATORS 

ASSEMBLER . 
COBOL 
FORTRAN 
PL/1 
RPG 



J- 



SERVICE PROGRAMS 

LINKAGE Editor 

LIBRARIAN 
SORT/ MERGE 
UTILITIES 
AUTOTEST " 



USER-WRITTEN 
PROBLEM PROGRAMS 



POS/360 AND TOS/360 



DATA 
MANAGEMENT 
FUNCTIOW- 



JOB 

^MANAGEMENT 
' FUNCTION* 



TASK 
MANAGEMENT 
FUNCTION 



P.ROCESSING PROGRAMS 



. LANGUAGE 
TRANSLATORS 

• PL/1 . 

• FORTRAN 

• COBOL 

• ASSEK^BLER 

• REPORT PRO- 
GRAM GENERATOR 

• TELECOMMUNICA- 
TIONS PROGRAM 
GENERATOR 

• SYSTEM GENER- 
ATOR 

• TEST TRANSLATOR 



SERVICE 
PROGRAMS 

• LINKAGE EDITOR 

• SORT/ MERGE 

• UTILITIES 



USER -WRITTEN 
PROBLEM, PROGRAMS 



OS/ 360 



Figure 6-1,— Facilities available in three ol tie Systein/360 operating systems. 
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functions for all problem programs. Part of the 
supervisor resides in main storage at all times. 
Processing time is divided between the supervisor 
and the program being executed. This is true of 
user programs as well as the other IBM- supplied 
components of the system. ^ ■ ^1 

The' physical IOCS routines of the supervisor 
handle the scheduling and supervise the execution 
of chapel programs. The problem program (or 
logical IOCS withifi the problem program) supplies 
the channel programs and issues physical I/O 
macro instructions to request their execution. 

The superaisor starts the I/O operation and 
returns control© the problem program. When the 



operation is^completed, the supervisor checks for, 
and handles, any device error conliltions. Thus, 
the user's program need not contain any I/O 
device erarbr routines. 

, The checkpoint/restart routines of the super- 
visor provide a means of recording , program 
^tatus at desired points so that the program can 
be restarted there at a later time. The J)roblem 
program resumes processing after each check- 
point. In response to aCJHKPT (checkpoint) macro 
instruction, the checkpoint routine writes the 
problem program, along with other information 
needed to restart the program, onto magnetic 
tape. The re stfirt routine can reload the program 
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later^ and resume processing at the point of 
int^ruplion. The restart <pr pgr am can reposition 
magnetic tape, files before resuming program exe- 
cution,^ . ' ' 

The supervisor tyansferscontrolof the system 
to Job control attheendof eat^hjob step, providing 
transition between Job steps and between jobs^-N 

The storage print routine of the supervisor can 
provide a printout of core storage,, and all 
registers, if an abnormal end-of-job condition* 
occurs. ^ - t ' 

Some of the supervisor routines are loadedlnto 
'main storage during ^stem initialization. Thpse 
routines are'Siever overlaid and remain in main 
storage duroughout execution of a stream of Jobs. 
Other routines of ' the supervisor l^e called^ into 
maiii storage from external storage (tape or disk) 
only when their particular fimctions are needed. 
Theto are called transient routines. They are" 
loaded into wluit is called a transient area, and 
> tbey overlay ahy previous routines in the area* 
This allow«8 numerous supervisor functions to be 
provided while using a minimum amount 
of storage. * * - . 

Job Control ' ^ . \, 

This program runs between jobs and prepares 
.the ^sten^ for execution of all t>ther programs; it 
is loaded by the supervisor whenever it is needed. 

lOGICALKXSS 

; * JBM furnishes a comprehensive sdt of macro 
definitioi^ '^to create; access, and maintain data » 
files. Descriptive macro'instructions in the user's 

^program generate the data and program logic for 

^ ttiese files, (in BOS, the macro instructions must 
be assembled immediately preceding the rest of' 
the problem .program*. Thus, the^ occupy an area 
of cor^ storage between thO'User's program and 
the supervi^r-.) 

Each imperative macro instruction issued by 
tbei progranmier causes' a/brapch to the proper 

^ instruction (in the generated IQCS logic) for the 
requestetf service. • 
• ^ogical IOCS does the followihg: , ^ . / 

1. Requests physical r/0 operations, as.necT 
esdary,* by issuing ^the required physical IOCS 
macro instruqtions. The necessai^ channel pro- 
grams are generated from the descriptive lOC^S 
macro instructions.' ^ * . 

2. supplies logical input records to» or accepts 
fqgical output records from, the problem pro- 
gi*am. This includes blocldng arid ^deblocking 



logical data records (fixed-length or variable- 
length) frorfti larger .phjrsical bldbks. (Logical 
record refers to the individual unit of a>'data 
file; physical record refers to *the block of 
logical records read or written a^ a single 
string of inibi\mation.) . « 

. 3, Switches between two I/O areas to provide 
tim^ for processing while records^ are being read 
,or written. 

4. Handles end-of-file and end-of-volumQ 
conditions. , ' * , > 

5. Constructs and maintains file organization 
structures. This includes additions and deletions^ 
to files, and ^the construction and use of index' 
tables for processing files. * ' \ 

LA^EL PROCE^ING ^ 

Di^k and tape, label-prooassing capabilities 
are included to provide: ^ 
._. *^ ' "• ' " ' ' • 

1, Assurance that the cor Wet editions of 
disk and tape data files 'are provided for- input 
and (in the ^ase of multipack or multireel files) 
that this input is provided in the^orreqt sequence. 

2. * Assurance that areas of disk storage or 
tape reels ' designated for output^ contain no 
current information. If usable, new labels are 
written for the output areas or reels. 

The actual label processing is performed 
by trsmsient routines assembled as part of the 
supervisor during inijtial system generatibn. 
Thbse rqutines are loaded into the transient 
area of the supervisor and executed in response 
to macro instructions in the problem program. 
TOS/360 has only tape label-processing routines, 
whereas JBOS/360' and DOS/360 have boUf tape 
and disk Toutines; > 

OS/360 CONTROL PROGRAMS 

" Like BOS/aeO, TOS/360, and DOS/360, (4S/ 
360 has an IPL loader to initi§dize the systep. 



DATAtMANAGI^MENT 

This "facility handles all IOCS functions re- 
lating tb tape,, disk, dnmi, and telecommunication 
activltij^s^ It ^an' build program libraries and 
extract .prograpis as needed. The programmer 
calls for all data in essentially the same way. 

In addition^ data management, provides: 

1. Allocation of space on Direct Access Stor- 
age Device (DASD). . - 
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2. Automatic location of data setSo 

3, Protection pf data setjwagainst such oc- 
currences as unauthorized access to security 
files (for example, payroll information may 
requi're ^*passwords"), ah' jaccidental attempt 
to . write over a file that is to be saved, con- 
current updates pf the same record in a multi- 
programming environment, etc. 



OB MANAGEMENT , 

This facility handles the sclieduling of jobs 
to. be done in a stacked job environment. Two 
types of scheduling are possible: the sequential 
scheduler initiates jobs on a first-in, first-out 
basis; the priority scheduler initiates jobs on 
the basis of user-assigned priorities. 

TASK MAN A GEM EN T 

This facility controls the operation of the 
system as it executes tasks, A job step (program) 
l^ecomes a task when its I/O devices have been 
allocated, and it is known to the control program 
as a unit of work to be done. The tas^ supervisor, 
responsible for interrupt handling, program 
^^etchirjg, storage contents management, etc., may 
handle a single task, a fixed number of tasks, 
o^ a variable' numbef of tasks, depending "upon 
the version OS/360 being used. If many tasks 
are contending for' use of-the<CPU resource, the 
task supervisor determines^ which task.is 'to gain 
control. ' 



SYSTEM/360 PR( 



ING PROGRAMS^ 



Each operating system discussed has, in ad- 
dition to the control program, manj^ other pro- 
grams that are, for the sake of simplicity, 
classified as processing programs.* To furjther 
break down this classification, there are: Ifmguage 
* translators, service programs, and user-\#^tten 
programs. " , - 

' LANGUAGE TRANSLATORS \f/ 

A language, translator is defined %i>\ routihe 
that accepts statements in a progrlLfr|fiaing laii- 
g^age and produces eqyivalent sta|a|inients;in ^ 
machine language. ' "f; 

BOS/360 supports the S/360 Asseipl^bler Lan- 
guage, whitjh includes a complete - sei|pf i^acro > 
instructions. The^ S/360 AssemblQl*^'angim is 
a niachine-oriented symbolic laHguag^|\ife§d in all^ 



, In addition, 3QS/360 also includes a Report 
Program Generator (KfG), RPG is a problem^ 
oriented, language designed specifically for 
repo:Ct-writing and file-maintenance applications. 

Dps/360 and t OS/360 have, in addition to the 
assembler andi RPG, COBGl^ FORTRAN, and 
PL/I languagetranslatorso 

^OS/360 /has, iu addition to alt of the above- 
mentioned J^anguage translators, ai) ALGOL traris- 
lator.^ 

The soui^e^_langi^ag^s<tISrare provided for 
System/360 * are upward-compatible. For 
example, if a user has a soij^xje FORTRAN 
program written according to DOS/360 ox^^S^/ 
360 specifications, he can use the same source 
program with OS/360. 

SERVICE PR.OGRAMS . * . V 

'The system service programs for BOS/36'0,. 
TOS/360, and DOS/360 include linkage editor,- 
librarian, sort/merge, utilities arid* load- 
system (BOS/360 only), . •/ y 



Linkage Editor 

The linkage editor ^iinks separately compiled 
decks, ^ relocates tjiese" decks as required, 
resolves external refierences, and ihcludes mod- 
ules from .the ^relocatable library as Necessary.. 

All programs jare edSted onto, •the resident 
disk (DOS/360) Qt a utility tape (TOS/3eb). by 
the linkage editor. These programs can then be 
permanently placed' into the core image library 
of th^ system, requiring only -dontrol statements 
tp cal| them |or execution. Alternately, they cafi^ 
be executed at once and then overlaid^ by new 
programs. . ' 

Llbraria^g^ . 



Thi^ §/oup of programs maintains the. li- 
braries e^d provides printed and punched output 
from them^ Three librariesi all residing on tape 
or df^k, are available; r 



Nmodels of System/360. 



■I 



If f 



[i. Core Image' Library. — AUf programs cEt- 
al^ped in the system (IBM-siJ)plied anti user 
pi^gf ams). are loaded from th^ library by the 
a&fem-loader routine of the siflpervisor. 
?f Source Statenient Library (DOS/3iS0, ^OS/ 
ap50j(, — This library contains// IBM-suppl\ed and 
tjti^er-defined source statement ^booka, such\as 
^acro definitions. A book is an arbitrary col- 
ptiron of 80-byte records/ that irs cataloged 
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unjier a sing^ name in the source statement 
library. ' ^ ' » » . * 

Book^jB^ maintained in xiompressedi for- 
mat on the residjBnt volume to conserve space 
and improve thefr speed of retrie>^. Complete 

* books may be added or deleted from the library 
(but not individual records). These books can be. 
copied, fof example, into assembly source pro- 
grams or COBOL source programs. * 

bos/ 360 does not have the full source 
statement library facilities. Ratlier, its macrd 
library stores IBM-supplied ancb user-defined 
macro definitions in resident packs buflt to pro- 
vide program assembly capability. 

3. "Relocatable Library. — This' library stor^ 
object modules for later linkage Jnta cornpl^te* 
programs. ^ ' 

Load System (BOS/360 only)* 

This Is an Independent pydgram that is loaded* 
from cards. Itiias its owponitial program loader 
(IPLX. 'supervisor, opa iob control programs. 
The loiid-program bauds a resident systepi from 
cards. This proei^wn can be used\) build mini- • 

* mom systems/oor specialized applications. If 
two disk drives are available, the librarian can 
pe used ii>^ad of the load-system program to 
build s^^ialized systems. . ^ 

[erge Programs BOS, TOS, DOS 



O%/360 Sbrt/Merge and 
oth6r Service Programs 




• The facilities available in qs/360 with re- 
spect to service and other.^sort/merge programs 
are basicaUy the same as in DOS/360. However, 
they are an expanded set of servicej^ programs 
with far fevw||r restrictions than in DOS/3j60. 
For example,%e DOS/360 sort/merge progratms* 
have extra restrictions as to size and humber^ 
of files, whereas OS/360 sort/merge programs 
are msH'e' liberal in this respect, tn addition^ 
OS/J^ sort/merge is faster and ^rnore ver- 
B^ile. * ' 

©S/360 does not have a librarian peruse t 
as does t)OS/360. However, a se^ .of utilities 
is available for maintaining all data sets. In 
•addition, OS/360 allows the user to supply his 
own programs' or macro- instructions for main- 
taining data sets. • 




The IBM BOS/360, TOS/360, and DOS/360 
^sort/m6rge programs provide the user with the 
ability ^ sort files of rancipm records, or merge 
multiple files of sequenced records, into one 
sequential file. The control data information can 
be contained in as many as twelve fields in 
each record. The records can be sorted or 
merged into ascending or de)Scending sequence. 
An Individual sequence can be ppecified for each 
control data field. The output sequence for a 
merge-only operation inust be the same as the 
input sequence. ^ 
The sort/merge program is a set of geil^- 
ali?ed modules (in the relocatable library) that 
must be tailored at execution .time to each 
application. The user furid she s appropriate pa- 
rameters on control cardp;^ the tailored sort/ 
merge program is built * in the core image 
library; 'and it is then autdmaticaJUy executed 
as a ^quence* of overlays from library. 
6 . BOS/360 and DOS/360 furnish disk sort/ 
nferge f^ogramei both DOS/360 and TOS/360 
furnishAape sor^pierge programs. 




LLTH^' 



UTILITY PROGRAMS 

BOS/360 contains 11 file-to-file utility pro- 
grams: ' . r" , 

1. Tape to tape * ' . 

2. Tape to disk 

3. Tape to' card- 

4. Tape to printer 

5. ^Disk to tape ^ ^ 
6o*Disk to disk 

7. Disk to card ' 

8. Di6k to printef" 

9. Card, to tape * * 

10. Card to disk ^ 

11. Card to printer and/dr punch 

/ 

The two initializing utilities in BOS/36b~ are: 

«] 

1. Clear^ disk, which clears as little as one 
track up to one disk pack^' * ' ' J ' 

2. Tape compare, which compares two files 
from two df more tapes to ensure^ that the files 
are identical. v 

TOSr/360 has the same utilities as BOS/360, 
Wiih the exception^ of those utilities involving 
difsk. DOS/360 has all of the BOS/360 utilities, 
pms six additi(5nal utility programs for the 2321 
data c^l/ the additional utility, programs" are: 

1. Tape to data cell ^ 

2. Disk to data' cell ^ / 
• 3. Data cell to tape - > 
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4,^ Data cell to dibk * 
- 5, Data cell to data cell 
6. Data cell to printer 

Testing and p,ebugg1ng Piogi aiub 



A programmer who has for his use a set of 
test service routines can be relieved of much time^ 
and Jrustratipn involved in debugging. Such a.^t 
of routines is availabFe for Systeni^60 opel-ating 
systems. Ip BQS/36a, TOS/360, and DOS/360, 
• it is known as AutoteiSt. In QS/360^it i§^ known as 
Testran. Both perform services ascertain points 
in the progr an? (specified by the programmer). 
These test actions inclOde dun^ping (recording 
n for display) systems, tables, registers, and main 
storage; ^ also, tracing of transfers, calls for 

* subroutines, and references to data. Consecutive 
V^^tests can be run with different sets oLdata. They 

can also test conditions stemming frql^*^rog^'cun 
execution and, according to the results, either 

• carry* out qr not carry out the dumps^ traces, etc. 

^USER-WRITTEN PkOGlUMS 

> - ' . ^ 

Compfuter users generate many ^programs to 
solve a specific, set of , prohleins, fepnie pf the^, 

^ routines ^may be useful Iq gther lisecs sofving 
similar problems. The widespread incorporation 
of \ routines that have been written elsewhere 
makes well-defined programming conventions 
especially important. \ Such 4 ^standards are 

' necessary if programs, are to be interchanged 
amohg computer users. / 



"In order to develop sly lis as a progr'afrimer 
or enter into syatenissuialysis it i6 first necessary 
to become famili^ with the background infor- 
mation in this c^pUit as well as the' details of a 
partic^ulaJr sys£0m. The preceding' description is^ 
relevBint to designing," upgrading or maintaining 
any an4 all systems Vnd/or subsystems. 

'In most 'cases ip-the Navy, the system con- 
figuration is predetermined' with'prewritten or 
**canned" software, provided from a central* 
point; This' central control point normally has 
responsibility for ail systepis (subsystems) in- 
volved with ttie same mission, 

^ Each command, howev^^', wilicr^ually gjenerate 
reqvdrements for its owrrinhouse special projects. 



These. Will rejquire analysis, design andprog^aijn- ^ 
ihing fftuixd in any good system, A'gerferaldiscusr 
si on of systenif development follows, - ^ ' 

Given a 'function to be automated <3iVT^)rp- 
grammedt, the programs which achieve this 
automation can be called' \heofH' ratio nut pro- 
grams. The programs which* aid the writing ar^d 
**puting on' the air" of the operational programs 
are cfiiled utility programs. An assembler is a 
good example of a utility program. 

N F^fequently the program solution to a giveif 
problem becomes so large and complex that th^ . 
sdlution 'is broken down' Ijito smaller ^units^ } 
These srriajier units are then calledr progi;ams . 
and the totality of ttie interrelated programs ist 
called a system, ^1 

This caii be carried even furthei; by a system^ 
consisting, of subsystems, whei:e each subsystem^, 
consists of, programs. Each "feystem and sub-* 
sys\em^ as a^rule, has a^program acting as control 
for the entire systenrf or subsystem. ^ 

There are no ha|'d and fastniles^sto how 'one \ 
initially subdivides k system into i^ubsy^tenis or 
programs. It is usually done in some convenient 
arbitrary manner. For example, tjie system may 
be ' divided' so that e'ach progr^ is small Enough 
,to'be the resi)onsibility of one programmer. Or 
the system may cdnsist of a, set of separate 
fui\ctions, and each function may be performed 
by dne progrjun. Or the machine might be able 
to hold 10||000 computer instnictions, plus data, 
in if at one^ time; hence, ea!ch program would 
be about lOtfOOO instructiohs 4ong, Meetings are 
held by -the programming supervisors (who are 
preferably e^qpeyienced programmers) arid the 
subdivisions are made, 

• «^ ■ 

.Since the utility programs aid in the \Vriting 

and checking out* of the operational programs, 
th4 utility programs are writtfen firfet. While a 
group of personnel is writing utility programs, . 
a team of system analysts can be studying the 
requirements of the. operational systein ahfplanr . 
ning its design. ^ 

Usually, a set of utility programs is provided 
as a p£icHage by |he manufacturer of the computer. 
However, ^n very largp program systems, these 
must usually be ^pplemented in order to deal . 
with special fea^res of the operational system, 
F^or example, Mie manufacturer will almost 
always supply ^n assembler for changing symbolic 
m£^*hine instructions to binary, but perhaps not a 
compiler for a higher level language, although 
supplying |4e«latter also appe^irs to be the trend. 
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Utility t6bls for. testing the operatipnal system are 
generally produced by the developer of the opera- 
tional system*. 

Utility programs usually take easily con- 
structed human inputfe -culd produce machine- 
usable Inputs or take machine-produced outputs 
and produce easily understood outputs. Examples 
would be assemblers, compilers, compool asr 
semblei^, tape h4idlers, data insertion plrograms 
fdr use iii testing, and data printing routines fol* 
use in testing. • ^ * . * 

tie work on the cie^^eloprnent of a, control 
program fpr a lar^ system usually gets under 
way at the very beginning of a projedt. This is 
so because its development depends heavily upon 
the characteristics of the computer involved and 
its associated l/Oequipment.Theparticular com- 
puter to be used in, a particular project for auto- 
mation is generally chosen at'ttie very'firs^— 
bef ore ^e. design of the system. This is not to 
say that this is the way it should be done, or 
always will be done, but.itVseems to have been 
historically the case. , _ 

A control prograni canr^usually be classified 
as being one of two types; It controls^ eithfer a 
**direct priprity** type of system or a **se- 
(juential" tj^pe of system. \ 

♦ ■ . * .' • 

In acf/rec/ priority type y^f system 
the control program must be capable of bringing 
in and operating at a moment's notice any of the 
many possible programs* ' ri , ^ 



DIRECT PRIORITY 



Control Pr^^grami 



1 ^ — 1 

Program 




Program 




ProgranT' 


.Progr|im 


A 




B 




c ' 


D 



In a sequential syst^m% as ^opposed to a 
direct priority system, 'the sequence t)f program 
operati6n'is determin^ prior to the installation 
of the system' in the pmchine. ^ 

SEQUENTIAL, SYSTEM^ ' 




Control P-rograin 



1 X 




Program 












> 






^ -B 





Any program may follow or. precede any 
other one depending on a .priority code. 



« , The programs always operate in 'the 
seqii^ence A, B, C, etc. . > ^ ' 

Since . the control prograni attempts «to keep 
I/O ope^ratipns going on^ continuously while 
operating a program, ttiis means that one program 
will be in core membry operating while pre- 
viously operated one and its data are beinc; read 
out of core memory and a future one and its data 
are being read into core memory.- ' 

If we employ a direct priority type of system - 
and also the .philosophy pf any three programs 
an^ their ^data in core at *tiie same time, the 
control progi/am 'must dynarmcally assign core 
memory locaiipns to each program just prior to 
read-iri from auxiliary storage. It must, likewise, 
dynamipally assign coret memory locations to the 
environment (tables and itepis) of a program and 
then ccMnmunicate the whereabouts of this tlata to 
the using program.. l!)ynamiG allocation * adds 
gteatly to the complexity of a control program. 

The proQOss of developing a program ||rstei^ 
is quite variable as far as subdivisions ol the 
process are concerned. AIsotv^® terminology 
varieis from system to system, but essentially 
' the system documentation is as follows (refer 
back to Chapter 2 if necessary): , * 

1. . Feasibility Studies 

2. Scope Documents (Describe the extent or 
capabilities of the system) ' • \ 

3. Operational Design Requirements (De- 
. scribe the methodsusedt6achieve*the automation) 

a. Oper^ional' Prpgran^ .Requirements 
(Describe the functions performed by the machine) 
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^b. Human Action Requirements (Describe 
the z?functiens performed by users of the system) 
, ■=•'4, Pry)gram System Specif icatiohs 

5. Program ^ecxifications 

6. Test Specifications ' 

: / V ^ ■ 

jrhe firfet three stages produce documents 
that are "oriented in terms of the operational 
system, fhat is, the documents are written to 
describe in English procedures and ma^themat- 
iCQil formulae "^tov be used in the automation of 
the particular problem at hand. 

^. The last three stages are* written making 
use qf specific 'computer terminology and ma- 
chine' capability* The individuals taking part ina 
any of the above . stages should have^ written a 

, computer program (be it ever so smalj) at one 
.Jifee in their*- career. This 1^ so because the 
system-designer should have /some **feerv^or 
tile consequences in machine programming in- 
volved tO' achieve his proee descriptions.* ^ 

The. proliferation in the number ot stages of 
system design as the automation job increases 
in scope is somewhat appalling. This undoubtedly 
is connected in some way to Parkinson's Law. 
(Parkinson's Law felate^ something to th^ effect 
lhat work expands to fill the time allocated.) 

A good apprpach to system design and de- 
velopment feeems to be to do the job In teams. 
Each team should be composetj of member.s from 
the customer 9r user group and members from 
the jsystem design and development grouf^ The 
indiv|idual& comprising the customer COitiponent 
of the team should each have had 6bout three 
to ;Six months of programniing^ experience or 
training. The individuals comprising the system 
development component of the team ^hould have 
bad\ a period of about equal time to study the 
ueei^^ current manual process. This tends to 
educe the .tendency towards a lopsided and 
unrealistic approach. 



In extremely large systems, it is generally 
desirable to make a first pass at th^ design 
with a l^miled system capability. Mi\oh education 
on the part of all concerned takes place and many 
unforseeable problems arise. A second ^ass at 
,the' design can then be "wade with improved 
capability'and wiser designer^. 

It would seem that a good way to train sys- 
tem developers might be to select a fairly good, 
respoisible programmer and give him an as- 
signment to automate some small function — 
safy, for e^xample, inventory' records^at ^the loc^ 
supermarket. Then^foqr months later, after he 
.has done this all himself, give him a larger 
assignment, such as alitofnating school bus'^sched- 
uling at tjie local ,high. schdol. For this, give 
him* a subordinate. After six month© and with 
this job polved,;^ assign Eim to, perhaps, auto- 
mating the billing at the Qounty hospital .or 
automation of records at the police department. 
For this, give hini four or five pr^gramraei^ 

All of these assignments are jobs that should 

Se contracted for and thus be real jobs, i!ot just 
lak^-believe. After a company *has five or ten 
o£ these -competent -teapis, Jh^ company migjut 
tackle autcftnating the United Nations, or some 
other such gigantic function. But this idea may 
bo? like building a tree hou^e; workable in theory, 
but not always pi^ctical. 

Management contro^ and guidance , are ex- 
tremely important but difficult areas of isystem 
^ desi^ and development. The difficulty seems to 
increase exponenj;ially with th^ size of the sys- 
tem. This is probably due to .the number of 
people involved, their lack of experience, and 
the complexity of the work. 

It will be interesting to learn what the future 
holds a§ regards standardization of technology 
for large-scale system development. 
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^CHAPTER 



ADP persCnnel organization 



, ■ ■ - . ■ r ■ 

There afe many organizfational plaj^nglieeds 
to h ft' Tjifft Whftn a new installaiion is to be estab- 
lished or an existing system modified. Planning 
'for the incoming hardware is primarily cpncemed 
wijth space, arrangement and enviromnent. The 
planning for hardware instHllation is, in most 
cases, fftiriy routine -as the specifications for 
eacB unites required spacilig (for repair access) 
and environment (air circi^ation, cooling, humid- 
ity, raised floor, etc.) ^e 'detailed by the^anu- 
facturer. * ' . • - 

The ^ arrangement of equipment should be bt 
special » concern to the( senior DP's, Convenience', 
of the operators and noise factors should be con- 
sidered. If for instance, a printer can be located 
outside the area of the rjBst of the system without 

"inconvenience, it should be. The harsh noise of a 
printer, plus the dust or paper lint, can ,add to 
the pollution problems for tape drives and the* 

'intake for blowers on other hardware. .There are 
other problems concerning hardware that caij/ 
usually be resolved by * consulting the specifi- 
cation boj>ka, manufacturers' repre tentative g# 

, and your own or other DS's within the area. 



/ 



current altdvvance is ineffective* requir'es 
adiustnlent.*to' meet the command's present ADP 
requirements, Requesting new or additional al- 
lowances requires a kno^Vledge of all the skills 
that are reqifiired in a computer Sinstallation, 
Betore di^^diissing the different DP skills. Naval 
procedures for personnel administration 
and, manpow^ management will be briefly 
reviewed, ^ r ' 



Other major areas of concern' are tl;^ re-»^ 
quirements for personnel acquisition and tramihg, 
applications to be developed, and procurement 
of other Resources which ar© necessary to ef- 
fectively use the ADP equipment, ThaiolloWiiig, 
discussion^ on personnel acquisition and organl-^ 
zation is meant to be informative and guiding but 
is not the only means-, of setting up an^DP in- 
stallation, 

PERSONN EL^ACQUISITION 



MANPOV\;fER MANAGEMENT 



Manpower management includes planning, sta-, 
tistical forecasting, balancing, and approving 
manpower requirements,' Tftese requirements 
relate to the 'Specific numbers and kinds of mil- 
itary bUlets or civilian positione required by each 

, activity Csea or shore) fo perform its assigned 
mission and tasks, ^ Billet and ashore position 
requirement^ must at all times adequately provide 
for operational readinessi augmentation of the 

. fleets, maintenance, administration, training, and 
sear shore rotation. Planning and control of man- . 
power and the effectivd^jatilization of manpower 
to meet ^uch requirements are properly functions 
of management (command) coordination. 

PERSONNEL ADMINISTRATION 

• Personnel administration is the administra- 
^tiOn of peopfcv^as opposed to requirements. The 
administratiqn of people involves recruitment, 
classification, training and development, assign- 
ment and rotation, transportation^ discipline, 
advancement, ^j^ersonnel records, personnel ac- 
counting, performance evaluation, separations,*^ 
retirement, as well as provicflng morale services. 



As the senior DP ordered to a '*new con- 
struction'' billet or assigned to a command ac- 
quiring an additional or larger computer system, 
you may be . requiref? to participate in planning^ 
the DP allowance. It is also probable that the 
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The aims of personnel ^iSministr'ation4n any 
6rganizat4<m are (1) to supply thS organization 
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with a number of people sufficient tp man the 
positions or billets making up thQ(^ organization^ 

(2) 'to effeqt the^ best pc83|iible distribution of 
these, people throughout the organization, and" 

(3) to contribute toward the efficiency and qual- 
ity of the productioli of these peopler The aimrs 
of manpower management are to determine man- 
power requirements and to ensure the effective 
use of available manpow^ri These coocepts of 

^pthe aims of ^rsonhel adxniniatration and man- 
power management hold as' true for the Navy 
as they do for a business coloration, an edu- 
cational system, or a research organization. 

Naval manpower mahagement and personnel 
administration, however, must be engineered'to 
cope not only with the personnel problems in- 
herent in any organization but^ also with the 
special, problems posed by the size of the Navy, 
the Variety of its functions, *the global scope 
of its operations, the mobility of jits forces, thi^ 
rate ^ of change and complexity of its technology, 

; the turnover and rotation of its personnel, and 
the requirement to develop and implement its 
► own training programs,' 

To cope vylth these formidable problems, the 
Navy assigns a large contingent of support 
personnel — military and pivilian, commissioned 
and enlisted, in field and \.at departmental level, 
on shore and at sea— to ^i^d in the planning and 
implementation of procedures and actions. These 
specialists sind others who have responsibilities 
aiid duties connected with mc^power management 
and personnel administratioii are, in turn, sup- 
ported by a modern data gatiiering, processing, 
and reporting system which provides timely and 
accurate inforn^ation necessary to make, de- 
cisions. 

.Responsibility for manpower management iii 
the--Navy begins with the Secretary of the Navy, 
who has an ( Assistant Secretary for Manpower 
and Reserve. . 



CHIEF OF NAVAL OPERATIONS 

Management of Navy 'military manpower is 
- a responsibility of the Chief of Naval Operations, 
who has a Deputy Chief of Naval Operations 
for Manpower and Navat Reserve. The officer 
assi^ed to this billet Is also the Chief of Naval 
Personnel, . which illustrates the close 
relationship between manpo\yer management and 
personnel administration, (Marine. Corps man- 
power management is a responsibility .of the 



Commandant, Marine Corps.) Military manpower 
management is a function of command and 
operates through the chain of military command. 



CHIEF OF NAVAL PERSONNEL 



The Chief of Naval Personnel commands the 
Bureau of Naval Personnel and assigned (shore) 
field activites. The Bureau and its field activ- 
ities carry on the heaflquarters level functions 
of personnel administration* BuPers is also 
responsible for regulations ^concerning, uniforms,^ 
naval ceremonies, and naval etiquette. 

In support of its functions, BuPera qonducts 
personnel research ^and maintains the Naval 
Manpower Information System. Its 'field activi- 
ties include^ recruiting stations and personnel 
Accounting machine Installations. It operates the 
Naval Personnel Program Support Activity, the 
Personnel Research and Developjnent Labora- 
tories, the Naval Reserve Manpower Center; 
the Disciplinary Command/ the Naval Home, 
and other actiyities. 



DETERMINING 
, MANPOWER.REQUiREMEfclTS v 

in order, to meet the manpower requirements 
of both peace and war, the Navy maintains two 
'parallel sets of plans, with provisions for orderly 
progress^from one to the other as conditions re- 
quire. I^r individual naval activities, this 
planning is expre^ded in allowances (conditional 
manning)' and complements (battle manning). 



MARP 



TJie Manpower Allocations and Requirements 
Plan (MARP) provides for peacetime manpower 
requirements (P-MARP) and mobilization (M- 
MARP). Allowances and complements are devel-» 
oped for the individual type of sliip or station, 
to enable each to perform its peacetime and. 
wartime missions. The Overall plans provide 
the number of all types of activities the 1?^avy 
will maintain and the timetable to be used in 
moving froni peacetime to wartime strength. 

REQUIREMENTS, ALLOCATION. 
AND PROCUREMENT t 

The first task in manpower management is 
to determine the quality and qjaantity of manpower 
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. .. . 

2. Establish a firm manpower requirements 
base from which future Adjustments may be de- 
termined. ' * I ' ^ 

3. Determine the most efficient (Sisti'ibution 
and utilization of available manpower. 

4. Verify siaifing criteria. 

5. /Achieve* equitable distribution of nricuiipower 
among naval activities. 

6,. Strengthen liaison among CNO, distribution 
authorities, and uspr activities. 



requirements based on approved missions, with' 
consideration for the ever changing international 
situation^ Numbers and types of officer and en- 
listed billets must be determined for each-ac-^ 
tivity in the Naval Establishment, for each new 
equipment, operation, mission,, or change of 
mission. Such determinations are based on^ 
staffing criteria and verified by rfianpower. sur- 
veys. When the requirements' have beep de- 
termined, allocation of. personnel billets takes 
place. 

Determining the number of persdnnel that must 
be obtained for active and Reserve forces is 
basically a problem of mathematips. It consists 
of comparing current onboard.strength with future / 
requirements, then compensating for the differ- 
ence, including prospective losses. Such proc- 
essing cfiui be extended to 1;he develop mejjt^ of 
procurement plans for successive years, evalu- 
ation * of* plans versus performance, and analysis 
oi trends in reenlistment rates. ^ ' . 

/ - , ... . ^- •- ^ 

STAFymG CRITERIA ' , 

Staffing criteria ,arp -standards^(cohsi sting of 
defined functions accompanied by systematically 
develmed staffing tables) which are used as guide- 
lines determine the appropriate kinds, and 
numbers of personnel needed to perform the as- 
signed functions of s^cif ic workloads of a com- 
mand. - * 

Staffing criteria are developed incoordination 
' with the Chief of islaval Personnel, manpower 
spdhsor's,^ and/or bureaus, systems commands, 
and office R^baving technic^ cognizance over spe- 
cific functions as a means for increasing effec- 
tiveness in planning and coordinating manpower 
requirements and in evaluating utilization. 
Staffing criteria relate military and civilian 
staffing to functional areas and develop a per- 
8pective*for total manpower considerations. 

MANPOWER SURVEYS 

The Chief of Naval Operations, under the 
policy direction of the Under Seqretary of the 
>lavy, is responsible for planning,^ directing, 
coordinating, and administering the Naval Man- 
power Survey Program. ' - ' 

The basic objectives of the Navy* Manpower 
Survey Program are to; V • 

- 1. Determine the optimum manpower required 
. iox, each naval activity. 



BILLET DATA 



New data on manpower requirements and al- 
locations normally originate with sponsoring 
bureaus and offices. (A sponsor is the bureau, 
functional command, or office responsible to the 
Deputy Chief of Naval Operations (Manpower 
and Naval' ^ serve) for manpower matters re- 
lating ^ activities under the sponsor's cogni- 
zance.) When a sponsor wishes to establish new 
billets or change existing billets at one 'or more 
activities under his cognizance, he forwards to 
the Deputy Chief of Naval Operations (Manpower 
and Naval Reserve) a Manpower Authori station 
Change Request,(OpNav 1000-3) for edch activity 
cpnce'rned. 

UpoiTi 'receipt of the /request, personnel in 
the Office of DCHO (M&NR) review and approve, 
or disapprove, the change. If approved, copy 
of th^ request is forwarded to the Manpower 
Information Division, BuPers, fpr updating the 
central data bank. 



REQU ESTINjG GliANGES TO 
MANPOWER A|JTHORIZATIONS 

Frequent and numerous billet changes result 
in a waste of naval manpower and fiinds. Each 
changQ requires a correction ^ the allowance 
of the activity which may require movement of 
personnel to fill the revised allowance. All 
levels " of command should exercise a stringent 
degree of manpo\yer management by minimizing 
requests for billet changes to attain greater 
billet stability and to achieve maximum utili- 
zation of naval manpower and fiihds. Respon- 
sibilities for submitting requests Jtor changes 
to Manpower Authorizations are prescribed in 
OPNAVINST 1000.16 series^. 

COMMANDING OFFIC ERS 

While •the Chief of Naval , Operations is re- 
sponsible . for the preparation of Manpower 
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AuthorlzatlonSi* commanding officers can assist 
in ensuring ttie accuracy of thefr Manpower 
Authorizations by reviewing them and submitting 
Justified requests for changed in accordance with 
OPNAVINST 1000.16 series. 

Commanding officers have the responsibility 
of ensuring that the number of billets, in allow- 
ance and complement, $ including skills, pay 
grades, and special qualifications reflected in the 
ManpQwer Authorization are the minimum mili- 
tary^ requirement necessary to support the 
^mission, tasks, -*OTd functions^f the command. 
Data from 3-M analysis, manhour accounting, iand 
other analyticial data should be utilized to sub- 
stantiate personnel change requests whenever 
pQSSible. 

ADMINISTRATIVE CHAIN OF COMMAND. 

When requests for changes are forwarded 
which' include quantity, grade, or rate increases 
in allQwgince but do n6t identify compensation, 
the bhain of command makes recommendations 
regarding compensation. The Chief of Naval 
Operations retaiivs decision authority for all 
change^ to apjSroved manpower requirements pid 
revi6wsNQ^l chang§ requests and endorsements,. 
In the case of requests which do not include 
neeessary compensation, a determination must be 
made aSsto >yhether reprogramming (through re- 
duction of other programs) to accommodate such 
changes is warranted tjy the relative priority 
of the program for which the change is pro- 
posed. As a general rule when requests for 
changes are received without compensation, the 
Chief of Naval Operations assumes that in the 
^opinion 0f the originator and the-chain of corn- 
vjnand the^t>rogram upon which the increased 
requirements' is based is of lesser iipportance 
or lower priority^ than all other ^programs cur- 
rently beihg supported, » ^ 

Forwajrding endorsements ^ should indicate 
whether changes are applicable toother activities 
'having the same mission; tasks, functions, or 
; equipment^ Commelits on standardfzation should 
be requei5^d from other commands having similar 
activities but not in the phain of copcimand*. This* 
is particularly applicable to recommendations for, 
ship classtes originating within thd chain of com- 
mand of a fleet or type commander. It is the' 
policy of the Chief of Naval Operations to stand- 
ard!;^ alipwances for activities having the same 
function Sii Accordingly, efforts must 6e continue^ 
to eliminate variations iitf allow anp^s which are 
!not requited by .differences in equipment, configu- 
ration, ta:$ks or functions, and to document re- 
xjuirements for necessary variatiohs. 



MILITARY MANPOWER SPONSORS 

The military manpower sponsor is the com- 
mand, bureau, or office of the Navy Department 
in the Washington area designated!:^ the Chief of 
Naval Operations as military manpower sponsor 
for appropriate activities consistent' with the 
functions and/or missions of such a command, 
" bureau, or office. Sponsorship is assigned on the 
basis of special direct interest, knowledge or 
technical competence \yith r^ldtion to the spon- 
sored activity. In- those instwices wherein a 
second commands bi^reau, or office has interest 
in an activity cornmensurate^ with that of the 
sponsor, a secondary sponsor^ may Dfe deg^Ignated, 
Sponsorship is not a function of comni^d. 

The military manpower sponsor, w^n pro-' 
posing or ^onsoring changes in mission! tasks,' 
function, or configuration for a naval* act|vi!ty^ 
has imj^licit responsibility to ascertain the 
t power feasibility of the proposed change, 
re sponsibility include s the requirement to 
range for associated programming of manpowei\ 
in phase with changes in mission^ tasks, etc, 

PRIMARY SUPPORT - ^ 
COMMANDS AND OFFICES 

Primary support ^commands and offices re- 
view allowance/complement chfinge requests sub- 
nvitted by sponsored activities and mak§ 
appropriate comments and* recommendations by 
endorsement • ' - ^ 



ORIGINATING CHANGE REQUESTS 



y 



Air requests for changes in allowances ancji 
complements (except routine requests submitted 
on th6 short form discussed later) are submitted 
to the CWef of Naval Operations via the admin- 
istrative ichain 9f cbmm^d. The primg^y support 
. bureau or office, when riot, the activity manpower 
sponsor, and'the activltymanpower sponsor, when 
other than the Chief pf Jsfaval Operations, are 
included as intermediate addressees, ' 

OPNAV 1000-3, \ . ^ 

Requests^ for changes are submitted on Man- 
power Authorization .Change Request, OPNAV 
1000-3, in accordance with OPNAVINST 1000,16 
series. The request should be bb^npleted in detail, 
^ reflecting all information as it will appear in 
the Maupower Aiitholrizat^on", 
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The letter forwarding OPN^V^OOO-S must te^ 
addressecl properly through the chainjof commanpl 
and * reference the transaction number and date 
of the Manpower Authori2ati6n i)n which the re-- 
queejed dhange is leased. Include the justification 
for the requested change and identify any requited 
compensation, *tfo "not write explanatory notes 
Ip unUsed spaces nop cut the forn^to letter size, » 

A revised Mfinpower Authorization is not pro- 
mulgated each time a change is made, Significant * , 
cHangep usually result in a complete reprinting, ■ 
while iriinot changes do not- justify the cos^ o|r 
printing and distribution. The. cur rent inform'ation 
in the manpower system can be determined by 
checking the latest BuPers Report Symbol 108D- 
14 for enligted personnel, vyheri a new Manpower 
AuthOTization 16 received, the* ^previous Man- 
power Authorization is superseded and should- 
be disposed of, ' 

SHORT FORM FOR . 
FLEET REQUESTS 

A short form used only for ships and staffs 
(other than air) to request changes to -Manpower 
Authoriza^ons is provided in order to imprQjre 
the response time. The form is adaptable for use 
in official Correspondence and messages but is 
intended prinmr;ly for* use in speedletter format 
and is designed to reduce preparation ahd proc- 
' essing time. 

When the oiiiiginator of a reqfuest for a 'minor 
change to a ' Manpower Authorization believes 
that the Chief of NaVal Operations can ^elron the 
request without comment or reconim'endation by 
officers in the chain of » command, the request 
may be sent direct to CNO with copies to the 
• chain of command. This procedure is particularly 
applicable to requirements for NEC's incident to 
changes of shipboard equipment and correction . 
of errors detected in Manpower Authorizations, f 
'.It does not apply to ' requests, for additionaT 
( bijlets or Changes in pay grades, 

' The i^rt form (see Opl^avlnst 1000#f 6 serie^s) 
may be l^d in lieu of OPNAV Form 1000-3 
^ for routine requests. 

The following information should be given: 

Situation, — Description ^of change require- 
ments and authority or causp of them. 

Billets, — Identify lay Billet Sequence Code, 
title, desigirator or rating and grade. Indicate' , 
Srecommenqed changes on separate line. 



Specific Actigh Recommended,-* Include the 
estimated time to implen^ent if immediate action 
.^s not required, ^ ' 

h The* paragraphs should be adapted to the nature 
ofvthe request, be concise, and present specific 
substantiating data, including equipment identifi- 
cation for NEC revisions. 



- PERSONNEL REQUIREMENTS ' 

• As a senior DP, you">^^ be called upon to 
^identify and perhaps reajijuSt the various skills 
areas atiyour installation, It iQ, therefore, im-» 
. portant, to^ have ^, thorotigh knowledgi^ of the- 
' various skills that are required at an ADP in- 
'stallalion. The Navy assigns' billets mostly by 
NEC^f,. The^I^EC's available dd not, however,^ 
tlnily reflect in their desc^ptioni^ the mai^yl^- 
versifiSd positions that co^i<l be required iij/ a 
larg6 organization, Tm. v^ious \DP positions 
• mli'st first be tlefinecf, and thfen th^ desci:iptions 
9f the available NEC's can be. sqreened, and those 
best fitting the vartous positions aWour instab- 



lation selected, * ^ 

Ais a guide figure 7-lTielp^s idferitify-the var-' 
lous positions in -a large organization de^^cribed 
in the following jjaragraphs, Thege descriptiohs 
are guides to the per^pnnel function to be ufeed 
in making up suitable job de^qylptions to 'fit an. 
installation's own needg. Responsibilities and 
^luties. can be culled an(J adapted: to the require- 
ments of the organization, ' . 

MANAQER OF DATA PROCESSING , 

the incuml^ent is the adminlstratiye and 
technical head of all data procesfiing act^iyiUes, 
•In this capacity he is responsible/ for the ful- 
iillment of all d^ta processing performed, in- 
cluding system6 analysis, programming, and 
operati6ns. In this ca«)acity he provides liaison 
with authorized users of data processing services 
and develops improved techniques^ and, methods 
for 'assisting all command, aptivitiel. 

<■ ■■: ' ' 

Responsibilitieai ' 

Provides cost forecasts for all data proc- 
essing activities. 
Maintains Ind develops computer systems 
' to u§e the equipment efficiently. 
Reviews performance of personnel and equip- 
ment. 



i 



DATA PROGESSING TECHNICIAN 1 & C 



DEVELOPMENT 
CONTROL 
MANAGER 



STANDARDS 
CONTROlvLER 



TRAINING 
TECHNICIAN 



SYSTEMS 
• ANALYSIS 
SUPERVISOR 



SENIOR 
H SYSTEMS 
ANALYSX 



SYSTEMS 
ANALYST 



MANAGER 
OF DATA 
PROCESSING 



PHgfi^AMMING 

jOpervi! 



/ISOR 



. SENIORS 
PROGRAMMER 



i PROGRAMMER 



MAINTENANCE 
PROGRAMMER 



OPERATIONS 
SUPERVISOR 



SENIOR * 
t CONSOLE 
OPERATOR 



' CONSOLE 
OPERATOR 



UNIT RECORD 
EQUIPMENT- 
OPERATOR 



KEYPUNCH 
SUPERVISOR 



KEYPUNCH 
OPERATOR' 



OPERATIONS " 
<:ONTROL 
MANAGES » 



UBRARIAI^ 



CONTRdL 
CLERK" 



Figure Large ADP drganization. 
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Directs professional development and training 

of staff, V 
Evaluates applicability * of new techmcal dflr 
[ velopments/ ^ 

I Reports to top management on the performance 
\ of data processing functions and the pro- 
) gress of data processing development plan- 
ning, r • 



Duties 

\ fteviews ^computer systems and application^. 

Reviews and .^requests additional data pi*oc- 
, > essing servic^jB.^' 

. Evaluates new equipment and manufacturer's 
' supjport capabilities. 
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Participates in management education in data 
processing concepts^ . - ' ^ 

Evaluates utilization ^f equipment* and per- 
sonnel.' ^ / 

Reviews personnel performance. 

Report^ activity and performarice to man- 
^agQme'nJ^. 

DEVELOPMENT CONTROL MANAGER 

' . ' V 

TWs positioh is a staff^functl on to the manager 
of dafe processing. The incumbent performs ad- 
ministrative and planning/^JiBignments in the 
following areas: i ' 

Personnel selection and training 

Data processing standards development 
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Performance review 
Administrative services 

ResponMbilities 

Coordinates departmental personnel reppsi- 
tionlng. ^ 

Organizes and conducts internal training pro- 
^ grams for data processing personnel. 

Develops, 'publishes, and maintains a manual 
of data processingmethods and performance 
standards. ' . 

Provides cost estimates for data processing 

' activities. 

Reviews project schedules. 

Evaluates equipment requirements and ana- 
lyzes available equipment capabilities. 

Provides adequate work spac^ facilities, and 
supplies to the department. 

Duties * . \ \ 

.V - . ?■ 

Establishes curriculum and schedules for 

courses in training programs. 
DeMgnates areas in which standards will be 

developed and prepares ne^ssary instruc-% ) 

tions and documentation foi* implemeqtdtibh. 
Evaluates technical capabilities an<iqualifica- 

tii>ns of programn^x^l;s> operators, andofher 

technical personnel. 
Approves new standard techniques and Jpro- 

cedures. 

Reviews project schedules with supervisory 
. personnel. 

Designs office layout, control inventory of 
office supplies, and plan for contraction 
or expansion of facilities. 

SYSTEMS ANALYSIS SUPERVISOR - 

provides t^hnical analytical assistance in 
identification and solution of systems problems. 
Deals with personnel, throughout the command 
and is required to; 

Summarize problem characteristics. 
Define information requirements. 
Describe procedural and operating improve- 
ments. " 
Define data propessing support. 

Responsibilities , 

Defines scope and tasks of systems study. 
Schedules tasks , and assigns systems 
personnel. 



Reviews documentation prepared, by systems 
p&rsonnel. 

Directs the design of new systems or systems y 

improveipents. 
Reviews^project progress and reporting status 

to. management. , 
Presents systems recommendations to data 

processing and user department man^tge- . 

ment. ' / * ^ 

Reviews systenap performance tod directs 

corrective action. ^ ~ ' ^ 

Duties 

.-^^ Evaluates performance of systems personnel. 

Assigns personnel to projects. 

Reports project status and personnel activity 
to management. 

Organizes systems study schedules. . 

Estimates development cost, time, and per- 
sonnel commitment. 

Evaluates operating advantages, and savings 
of proposed sys^ms. . ^ 

Prepares material for management presen- 
tation, 

DefiMS systems logic? and equipment require- - 
mTOts. 

Directs ^ improvements and corrections of 
operating systemEf. 

PROGRAMMING SUPERVISOR \ 

Provides technical /ajid administrative ^ 
direction to the development of new programs and ' 
malritdhance of operational programs. In this ca- 
pacity, the programming superylsor is in direct 
liaison with systems personnel, ope^at^ns per- 
sonnel, and representative s of ui^^^ ' 

/ . r 

/ Responsibilities ♦ 

. ' Reviews and accepts system^ sp9cifications 
and selects proper equipment confi^atiph. 

Organizes programming projects and assigns 
personnel to tasks. 

Develops programming time estimates. 

Prepares project schedules. 

Reviews programmer performance. 

Reviews program design with senior pro-^ 
grammers. , . 

-Evaluates operational performance of pro- 
gi^ams« - ^ , . 

Reports progranyning activity, progress, and 
performance to the data processing depart- 
ment manager. . 
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Duties 

Designs program systems, ' / ^ 

Analyzes systems specifications to determine 
adequacy an9 programming Implications, 
Designs -system controls with systems per- 
' sonneK ' • 
" Evaluates results of test runs and determines 
^' whether program can be considered opera- ' 
tional, 

^Reviews operating problems of programs with 
operations supervisor, ' * 

Coordinate^ and controls^revlslonof oi)eratlng 
prpgram(s). 

Enforces programnfiing standards. 

Reviews personnel performance, 

Asslghs perponnel to projects^ 

Reports activity, prqgres^j^d performance 
regularly to departmental manager, * 

OPERATIONS SUPERVISOR . 

Supervises the operatiop of all distal com- 
puting equipment, unit record equipment, key- 
punching and verifying machines and other rfiedia 
conversion devices. In this capacity, reviews 
equipment and personnel performance and de- 
velop}^ techniques* to improve performgjice. The 
indlimbent reviews new applications and pro- 
grams, and projects their effect on equipment 
operation for management evaluation. 

Responsibilities ^ 

Maintains accurate records on equipment 

utilization, ^ 
Enforces scheduled processing requirements. 
Controls integrity of all data files received, 
processed, and produced by the operating . 
section. 

Implements operations procedures and t^^- 
niques 'to. improve efficiency of equipment 
operation, . « - ^ 

Duties 

^ Evaluates equipment utilizatipn, 
* Enforces production schedules. 
Authorizes acceptance' of new programs into 

production status. 
Evaluates new equipment developments as 

directed, h - ^ 

Reviews quality of output and scrutinizes 

causes of .reruns, rejects, and delays. 
Enforces operations controls as defined by 

operations control n\anager. 



Reviews personnel performance, " 
Makes personnel asslgpments. 
Reports activity and performance regularly 
to departmental management, 

OPERATION CONTROL MANAGER 

a 

Directs the coqtrql and cbjCHw3|hiation ot all 
operational facilities through supervising library 
activities, production control procedures, and 
operating standards. Concerned wltK developing 
and enforcing p^ocedujes, and in several in-* 
stances, with supervising the personnel who exe- 
cute th^ procedures, 
^ . ^ r ^ s. 

Responsibilities 

A, 

; Directs thfe activities of program and tape 
library facilities. 

Controls inventory, of data proce sslng supplies 
and materials. 

Develops operating schedules and provides 
procedures for their implementation. 

Develops a systen/ for data control and co- 
ordination. 

Provides operating performance and methods 
* ^ahdards, ' 
' Specifies machine and personnel time re- 
cording piipcedures. 
Reviews compliance to procedures and stand-* 
ards contlnuouslyi ^ . 

Duties • ^ 

Orgcuilzes and directs operation of program 

and tape libraries. 
Investigates recurring operating problems. 
Publishes directives containing oper^t- 

ting standards and authorized procedures 

for data handling and control. 
Develops scheduling systems and schedule 
' review criteria. 

Evaluates equipment utilization statistics. 
Approves orders and requests for supplies 
^ and materials. 

Evaluates performance of operatlohs control 
personnel, 

SENIOR SYSTEMS ANALYST 

. Assigned to systems projects to provide 
^direction and control within the specifications of 
the project schedule. As project leader, the senior 
systems analyst participates in the project orga- 
nization and scheduling and is in direct liaison 
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.with the managementVand personnel of, the user 
^ departimant. The position carries prdject, but 
' not administrative, responsibility ' ovef the ^ 
systems analysts assigned. The incumbent fid- 
fills the detailed duties of systenM3 analyst/ as 
required. . | j 

' " Respoilsibilities , * ' 

*\ 

Orgajiizes and directs execution of systems 
^ analysis and design tasks performed by 

systems analysts. 
Analy^Jaes present systems and- procedures. 
Designs iniproved approaches^to operating 
_ situations. 

Organizes and prepai^'es systems documenta- 
tion^.' W ' » 
Designs procedures anl^l schedules for sup- 
plementary recommendations. * 
coordinates implementation. ^ 



Designs lojgic for indivi*ial programs or 

program syste'mSo 
Selects program language, standard siibfou^ 
( tines, and other progi'toiming aids. / ^ \ 
Determines optimum equipment configuration. \ 
Defines test schedule and test data require- 
ments. 

Organizes and prepares program documen- 
tation. 

Defines computer octrois and input/output 
Specifications. ^ 



Duties 



Duties 



(? 



Prepares data flowcharts. 
Defines data requirements for systems study. 
Writes narrative descriptions of system oper- 
ation. 

Defines logical requirements for program-* 
ming. 

Designs documents, reports^ and forms. 
Oi'ganizes data files. J 
Projects processing volumes. ^ ^ 

Trains systems ' analjtsts by on-thtg-job.di 

rection and guidance. 
Participates in personnel assignment. 
Reports project progress and activity to sys- 

terns analysis superyisbr. 



• Prepares program logic flowcharts. 

Reviev^s program coding. * ■ ' 

Prepares test data. 

AnalJ^zes test results. ' . • ^ - 
Specifies data control procedure Sj^ 
Designs data codes and data files. ' 
Calculates machine utilisation requirements. 
Reviews program system with systems per- 
sonnel and user representatives. 
' Reports^ project progress and activity .to pro- 
gramming supervisor. 
Trains programmers by on-the-job direction 

and guidance. 
Participates in personnel assignment. 
' • < » . * • 

^ • , SENIOR CONSOLE OPERATOR 

Operates and cratrols digital computing equip- 
ment 'by'^means of a peripheral console device 
or auxiliary control panel. .The senior cdhsole 
operator prepares the computer for program, 
• processing and is responsible for the satisfactory 
completion of each scheduled computer operation. 



SENIOR PI^QGRAMMER 



A,ss4gned to programming projects to provide 
direction and control within the specifications 
of the project schedule. As senior progrkmmer 
on the project, participates in^^oject organiza- 
tion and ^scheduling and is in direct liaison 
withahe systems analysis project leader. This 
position carries project but not administra- 
tive responsibility over the programming per- . 
sonnel assigned. As^ required, the incumbent 
fulfills the duties of a programmer. 



Re sponsibili tie s 



% 



Organizes and directs execution of program- 
*; mipg tasks performed by prograinmers. 



Responsibilities 

Initializes computer system for eachflrogram 

in accordance with operating instnrctions. 
Prepares peripheral equipment 'with forms, 

^cards, and tape fries. 
Verifies that all necessary files and data 

have been- submitted to the computer room. 
Operates the computer and takes corrective 

action as defined in operating instruptions. 
Verifies that reports and other outputs are 
• complete „ before release .from computer 

room. 

-Rcooius time and equipment utilization. 
Maintains a neat and orderly equipment area. 
Notifies supervisor of equipment or program 
malfunctions. 
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Duties 



/.RdspQiK^bilitles 



Operates console keyboard or eontrgii panel. 
Diagnoses causes foK interruptions in proc-^ V 

essing. ■ ' , Q / ^ y\ 

Verifies that proper cards, forms, a^d tape ' ' 

files are being used, / . 

Enforces time orecording procedurei^j; 
Assigns console 6peratO]fs« 7 , \ . 

■ W ''^ ^ 

LIBRARIAN ^ 

'. ' ' • \ ' /' ^ ' ' ^ 

Stores and circulates program documentation* 
materia, ^d data files kept oA cards, discs, and. ' 
tapes. ' , , 



Responsibilities 



Provides correct data files to operation!^ 
accordgmce with schedule. 

Provides programs and operating instruction? 

, to operations in accordance with sgheduie. 

Store s^progr am materials feind documentation ; 
in an organized, accessible maimer. / 

Conti'ols tape reel or disc pack lijSe on a ro- 
tational basis. \ . I 

Retires tSpe reels or disc pr$LCks as required. 

Ensures completeness of doc\pimentation. 

Records circulation of material- stored in 
library. *\ 



Duties, - 



Maintains .tafae reel and disc paok use log. 
issues and receives data files and programs. 
Circulates program material in accordance 

with authorized procedures. • 
Files all Ubrary material in' |ui organized, 

uniform manner. 
Completes checklists^ to determine whether 

all elements df documentation have .been 

^submitted. 

Checks tape reels and disc packs to detect 
damage. 



Revie\ys new technical de 
^ermine applicability to 
Researches use ^f .standi 
, processing installatlbns. 
<Xfiglnates procedures an< 
publishes supporting doci 
Evaluates software and sj 
» features. ' 
Evaluates requests for confij 
ment replacement. 



^elopments to '^de- 
apartment. - 
rds in other data 

s 

"techniques' and 
i^ntation; 
)cial equipment 

ration or equip- 



Duties 



Analyzes software developments.. 
Analyzes new equipment techiplogy. 
Disseminates tephni6al data fcf thig nature to 

interested managers. i ' 
Prepares and issues documemtation of^s^d- 

ard pr^fcedures and techniques. 
Distributes revisions to'e^andflrds. / 
Audits 'departmental performilnce in techni- 
\ cal proficiency, service to ^sers, cmd ad- 
Wrence to 9tah(iards. 

TRAINING TECHNICIAN 

Organizes, schedules, and. coordihates all data 
processing training activities', incluqing: 

Departmental, instruction for new employee)^ 
Programmer an^ operatoir training. 
Professional tachnlcal development 
^Management aild supervisory training 

Re»ponQibilitles * * : ' ^ 



|sslgns instloictors ^ for In-housQ courses, 
bhedules data pi^ocesBlng 'personnel attend- 
|ance in training programdu . 
SopeduleS attendance Ip a\wlable manufac- 

rer educational programs. 
' Re^ew9 cpurses, quality of instructor, and 
contributipn of programs. 



STANDARDS CONTROLLER 



^Coordinates data^processihg standards deyj^l- 
ofJment and implementation; enforces methods and 
performance standards. Audits adherence bo th^ . 
prescribed standards and reports deficiencies to 
the manager of develqpment control. ^ 



Duties 
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-Prepares and distribute^' couJrse outll^^ 
Prepares and circulates schedule of courses. 
Schedules alternate attendance dates for per- 
sonnel. ^- r - \ " 

, Reviews ; cou^ content and prfeeentation. 
Evaluates studefits^ 'performance incourses^" 
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Spot-cheoks sjtudents* performance infields 

related to course content, 
Maintains ciunulative record of student train- 

;ing. ... ^ - ' 

SYSTEMS ANAL^^ ^ 

Uiider the direction of a! senior systems 
analyst, participates in the analysis of systems 
problems and the development <rf problem solu- 
tions. Responsible ior working with personnel 
in , problem areas and defining the pertinent 
specifications of information requirements and 
operational needs. Required to niake formal pre s- 
entafeknm and submit written reports for review 
purposes. ^ 

•Responsibilfties ; , 

Gathers data fol* analysis of problem areas. 

Analyzes documents, files, reports . related 
to workflow. 

Organizes; information . into accessible work 
filfes. ' . 

Documents present procedures and operating 
/methods. / // ' • 

Resigns systefns improvements and identi- 
' '/ fication pf data processuig ajppllcations. 

Documents recommendations. 

•Develops methodology for implementing im- 
provements. 

-A • ° 

Duties 

prepares work load statistical' projections. 
Develops accounting control procedures. 
' Prepares systems diagrams (flowcharts) of 

information movement. , 
Designs computer-oriented^^ntroBS. 
Organizes data files for use in computer 

systems. 

Designs card, tape, and report formats. 
Prepares personal activity reports and proj- 
ect status reports. , ^ 

PROGRAMMER 

Under the direction of a senior programmer, 
participates in analysis, program design^ coding, 
and other programming tasks needed to produce 
reports and mathematical conJputlitione or to 
maintain information files. Prepares the required 
logical^ interface between related programs. 
Assists as required in the solution of operation 
difficydties encountered in executing programs. 



Responsibilities '\ 

Prepares all elements of program documen/ 

tation, ' ' \ ^ / 

Prepares test data aiid organ! zatfon' of piro- - 
gram testing schedule, 
' Analyzes program performance during^ test-, 
'ing. 

Designs conversion procedures. a 
' Determine s optimum equiplfient configuration. 
Trains jmd prepares training material for 
operators and users of the i/rpgram. 

Duties * . 

Designs program logic. 
Sele'cts appropriate subroutines* • !* 

Documents logic of program. , / . 
Codes program instructions. ' ' 

Analyzes test results. 
I^velbps oj^erators instructions. " v 
Organizes data pontrol procedures. . 
' Designs data codes and data files. 
•Calculates machine utilization requirements. 
Prepares personal activity and program status 

reports.* . * 

/ ■ . ^ 

CONSOLE OPER\TOR . 

'"Operates digital computing- equipment witii a^ 
bonsole device or auxiliary control panel. Under 
the direction ''9f the senior console ojteratori, 
prepares the computer for program processing 
and V operates ti\e equiptpent for the completion 
\of a scheduled program. ; 

Responsibilities ' • 

Initializes the computer for each program in 
accordance with operating instructions^ ' 

Prepares peripheral equipment with forms, 
qards, and tape files. 

iElecords time and equipment utilization. 

Operates computer and takes appropriate 
action as defined in operating instructions. 

Duties 

Operates console key?x)ard or control panel. 
Diagnoses causes for interruptions in proc- 
essing. >/ • ^ , * 
Logs elapsed tinieifor each program. ^ 
Loads cards, sets up printer, ^and mounts 
« tape reels, , ^ 

\ •• 
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CONTROL clerk" 

Performs quality control ftinctioji Mr input 
and output. Examines, approves, and dispatches 
reiiorts based on quality criteria defined by 
epilations control. Rejects all material Ihat does 
not meet the criteria X)r does not satisfy the^ 
input or output specifications of the aj^lication/ 

• Responsibilities 

Reviews input and determines fie acceptar 
. ' bility. , /- / 

Maintains controls on .input Tbce/yed. 

Reviews ^p&arance of output. 

Checks output accuracy and consistency* 

Ensures that all steps of processing am com- 
pleted. ' ' 

Dispatches acceptable matevldl. to users. 

Investigates causes for di$arepanoy or in- 
accuracies. 

Notifies affected^offices of iielays in sched- 
ule or inadequacies^of ii^pyfU 

Duties 

Audits input to d^partmepti 
Maintains batch or *detai|ed <^ont)k-ols on all 

acceptable input. 
Distributes^ ^put to operafions. 
Balanceis eontrol recor^dJtoififutpi^t. 
Checks , format, forin. niinb^s, and numbed 
of cobles, on output. | / 
' Reconciles discre^panciea angl reports causes. 
Verifies' that reports are j^ropi^ly caUated 
and bound. o f ' ' * ^ ' 

MAINTENA>JCE PROGRAMljlER, 

Under the direction of a senior programmer, 
tak6s action to improve projiram performance ^or 
to cojrre^t deficiencies. Pe: 'forms -all progi^am- 
ming taskis needed to in^plem^nt /the changes, 
ini5luding tosting and updating oi program docu- 
mentation.* y 

Responsibilities 

^Modifies program logic. 

Codes necessary instructions. 

Tests changes. 

Modifies ^dunentation; 

Provides reassembled jijrcgram decks and 
documentation to librf 

Analyzes ^program performance during exe- 
cution. 



Duties 

^ 'Analyzes program/logic. ^ 

Identifiers logic changes. ' V 

Codes and tefets /changes, wiih complete test 
data. ' / , ' /» 

Analyzes. test results. " - 

Reviews documentation anc^ prepares and in- 
serts modifieifcl material. 

UNIT RECORD EQUIPMENT O^RATOR 

Operates all unitSecorc/equlpment, including 
interpreter, sorter, coll^itOJ:*, reproducer, calcu- 
lator, and tabulator. AVire^ simple control panajs 
if required. ^ ] i * 

Responsibilities , ^ - 

/ Performs all machine operation^ on unit 
record equipment. 
p Times recording of machine utilization. 

Maintains a peat aiyi orderly equipment area. 
Coijtrols data files processed on unit record 

equipment. ' . J 
Wires- jmd I tests control p^els as specified 

by syQteias description. . 
Preparers ^doct^hientatign oif unit record proc- 
essing*^ / I. ' 
. Supplied ^technical * advice, as required, to^- 
system^ and programming personnel. « 

Duties^ ; 

JLoada' cards into unit record equipment. 
Instalis control panels and sets external 
^ 'switches. , \ ' , 
Wires and tests control panels* 
Documents control panels. 
Duplijcate$ mutilated cards. 
Follcjws error and exception procedures de- 
finjsd in Systems description. . 

KEYPUNCH SUPERVIJ^R ' 

Siiper]rtses ajil personnel engaged in 
keypunching, key verification, and in the operation 

qf othef Input conversion devices. 

1 ■ * 



Respoi^sibilities 



Schedule sVorkloads. I 

Distributes work assignments. 

C^ecks^ accuracy of keypunched • material. 
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Evaluates keypunch perisonnel performstoce. 
Preparps keypunch machine control card&i^ 
Maintain^' control of data while in keypunch 
section. 

Duties » * 

Prepares schedules for all keypunching work. 
Assigns ' work to personnel familtar with 

source d6cuments. 
GJiecks balances and other checkpoints to 

isolate errors beioxe releasing. 
Maintains production log of work ^ status. 
Reviews personnel performance, 

KEYPUNCH OPERATOR 

ft 

Keypuncfeesiand keyverifies data as directed 
by keypunch supervisor. 

Responsibilities - V 

i>repar^s punched cardis in accordance with 
instructions provided by supervisors. 

Maintains sequence) and control of source 
documents. ' / 

Detects errors and repunches corrected in- 
forkiatlon. ' 

Duties 

Keypunches alphabetic and numeric Informa- 
tion In prescribed format.^ ^ 

Keyverifies alphabetic and numeric Informa- 
tion In prescMbed format. 

Rejects source documents that do not contain 
sufficient Information to meet program fe- 

/ qulrements. 



All of the previously described positions ©r 
afty that are desired at your installation must 
be designated by an NEC, A completis listing 
of NEC^s may be found in the Mr\NtlAL OF 
NAVY ' ENLISTED CLASSIFICATIONS. , NAV- 
PERS 15105-Z (due to become the MANUAL 
OF NAVY ENLISTED OCCUPATIONAL STAND- 
^ARDS). 



SMALL ADP lNSTA,LLATIONS 



Smaller ADP installations are not allowed 
the luxury o^having specialized people for e^ch 
specialized position. Hov^ever, smaller Ins^Ha?'^ 
tions^ such- as most ships, do^^have other iav6n- 
tages. The most e>ttdent advantage Is that as. a 
DP aboard a ship you are more involved with 
all aspects of data processing. 'iDepending on^ 
*your paygrad^, you may be requi^red to function^ 
as the Senior^ Systems Analyst, Develbpment^ 
Control Managed. Programming Supervisor, Op-' 
eratlons Supervisor and Operations Control Man- 

. ager, all at one time. 

The cross training you I'ecelve aboard sliip 
is very advantageous as it allows you to be 
a complete data processor.' Close wprkirig re- 

/ laUons with th^ departments .and .divisions, re- 
questing your services and/complete follow- 
through of each job will help^^ou to develop into a 
**systlms man." tW. is, your ship's main func- 
tion 'may be that of 3M or Supply with Personnel 
Accounting thrown in. Even though smaller in 
volume, all functions of 3IVJ, Sui^ly, or Personnel 
Accounting are usually processed. This allows 
complete ^ familiarity with a system" of ac- 
counting and is an Invaluable badkgroUnd for your 
future Navy duty assignments and advancement 
opportunities. ^ ^ . * 
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CHAPTER 8 ' 

SUPERvi^ON 

( • 



f 



/ As" a Fir&t Class or thief Petty Officer 
you wUl be functioning as a front line super- 
visor. You will be in immediate control of the 
worker,, Yqu. will be the. liaison between man- 
*agemOnt and worker. It will b^ up t6 you to en- 
sure th^t the details of planning th^ work, issuing 
jobs, instructing the meif, checking the work and ' 
reporting thfe progress on assigned tasks to 
^ management are completed, 

A3 a DPI or DPC, you will have many re- 
sponsibilities added to thpse which yqu had at 
the second class' level. You have acquired a lot 
of valuable knowledge ^ and now it is your turn 
to pass on tKe technical know-how of your^ job ' 
to pthers. In this chapter, we will discuss some 
of the various factors that will aid you in hand- 
liitj^ the supervisory dlities and responsibilities 
Qf your job, ^ 

The type of activity to which you are assigned 
will determine just how you carry out your 
supervisor/ responsibilities. But, applying ef- 
fective techniques of supervision, maintaining / 
di/scipline, achieving teamwork within your group, 
knowing how to get along with your men and 
superiors — these and other basic qualities of a 
supervisor will Kelp you make a successful ca- 
reer in the Navy no matter what thfe activity 
'to which you may l?e assigned, 

Thf^ purpose of this chapter is to give you. 
a brief overview of the theories and practices 
of management,* Because the field is sq vast, 
printed ^material on *the subject is so volumi- 
nous, and the scope of this .text is so limited, 
Wve can*»only give you this cursory glance at ^e 
subject.. We hope that your interest will be 
stimulated by this short offering and that you 
will seek additional information elsewhere. 



added prestige, authority over others, and the 
feeling of progress th^t goesi with promotion. 
Of course, that increase in ^ pay adds to the 
'general good feelUig, too, ^ 

Supervision involves working with people, and 
a major responsibility of a supervisor is pro- 
duction, A good supervisor knows how to get a 
job done by .getting the jn^fst out of his men. As 
a Vord of caution, however, the drive for pro- 
duction^gKist not be overshadowed by consider- 
ation for the human element. People are not 
machines, and the sUpervj6or who treats them as 
[such will find that no amount of pressure will 
permanently increase the production, rate,' While 
a good supervisor wants to achieve a high level 
of production, he afso wants his nien to produce 
yvillingly and to show an interest in their work, q 
If you have had even, a small amount of experi-* 
ence in supervising others, you are perhaps well 
.aware that thQ job of supervisor is not as easy 
as it might sometimes' seem. The following dis- 
cussion will give you an idea of some Of the niajor 
factors involving the supervisory position. 

COMMON MIST\\KES . ► ' 

In learning any job, learnirng what NOT to do 
is often as important as learning what to do. The 
following are some common mistakes which new 
supervisors tend to'make, and which a new super- 
visor should avoid, . 



THE SUPERVISORY POSITION 

To most of us, it is a wonderful feeling to 
realize that we have been promoted to a super- 
visor position. Most of us like the feeling of 



Your first days as a new supervisor are 
mighty important. Your men will be watching 
you to see how you react to this n*few responsi- 
bility. Your* superiors will be observing you* too. 
This is the period to avoid some of the common 
mistakes made by supervisors, 

**New broom*' tactics are outi It is not 
unusual to see an inexpei"ienced supervisor go 
into his new job with the idea that ** things are 
going to be different around here." He wants to 
make a^big showing, or he lels it be known that 



ERIC 



Chapter 8 — SUPERVISION 



ho ^dn't like the way-tKe last supervisor oper- 
ated. He has forgottea a Verypotafttpipychological 
factor called '^resistance to change." People,^ 
fear ai^d regent change,. It is far better to let 
your men know that^^nothing will be changed for 
the time being; and, after you get your feet oii 
the ground, to graduafly^^make the necessary^ 
changes. 

*^T)on't make promises in order to gain your 
men's* friendship and support. E^n a hinted 
or implied promise can sometimes be dynamite. 

Avoid dictatorial practices;'they^re fiercely 
'resented^ An overshowing of authority during your 
first days on the job' will be particularly noticed. 

Playing fa'vorit^s, being partial to former 
friends, ignoring the mor^ timW of your men, 
and assigning the best jobs to a chosen few will 
rapidty bre^ down the morsde .of your shop or 
crew. V 

Careless remark®^ whicli would go uhnotieed 
,if nhey came from one of the crew, take on ne>V 
* sijgnlficanp€L when t\^yjiome from a supervisor, 
Ybu mu^ c'arefully^weigh your remarkiMvhen 
members of^ur^-i^op or crew are listening,^ 
Failure to aelegate work and fearing to trust 
subordinates are common failings of a newsuper^ 
visor, and the result is ihat soon he becomes sa 
stacked up witt\,.woi*Kthat he bottlenecks the 
whole unit, , . 

When yoU'make -a promise and are unable to 
keep that promise, accept the blame yourself. 
There m&y be a good reason for yqurt^inabllity 
to keep yovr promise or the fault may lie with 
xyne of yout subordinates, ,but the important 
thing is that youf accept the responsibility and 
do not ^pass the buck. Passing the l5Uck when 
something goes wrong is a sure, way to lose 
the respect of your nri^n. And above all, don't 
lose yourH;emper in front of your men. A. man 
must be master of himself before he can con- 
trol others. 

TH^FINE LINE 

A supervisor must draw a fine line in his 
relationships between himself and' his men. Do 
not' assume a false dignity; but at the same time, 
the old **buddy-bu'ddy" relationships thS vou 
used to enjoy are no longer appropriate. Dra^ng 
thi^ fine line is on^ of the most difficult parts 
of. the jqb of a new supervisor, but it must be 
drawn. It is understood that the first class who 
is the Bhop supervisor or crew leader has- the 
more difficult job in drawing this fine line, 
especially ' when on duty. He wears the same 



uniform, and in many^ cases eats and sleeps 
with his {Subordinates. He also attends the same 
clubs, but he must fensure that his subordinates 
understand that his genera^ conversation in the 
relaxed Atmosphere of the club and hiscomnients 
on the job carry different weights and -have dif- 
^ ferent values. This does not mean that the^super- 
vi^or has free rein to act 180** opposite of the 
way he acts in the shop, but it does allow him 
some relaxation. To accomplish this Itsk 'and 
maintain balance, ask your men for advic'^ arid 
help rather than give* the impression that }^o\x 
know it all. Let the men ki^ that you have^ 
confidence- in therfi; maintain a friendlyliut con- 
servative attitujie; treat the men alike; be con- 
sistent; and set a good example yourself. 

SUPERVISORY DUTIES AND • ^ - 
RESPONSIBILITIES 

A specific list of duties and responsibilities 
cf^in bfe made concerning only a specific position; 
however, here are somfe typical duties and re- 
spohsil^iilties: | 

1, Getting the right man on tlie jqb at the 
right time ^ ' 

2. Using and placing materials economically 

3, Preventing 'accidents and controlling; 
hazards » , . ^ 

4. Keeping morale high 

. 5. Maintaining quality and quantity of work 

6, Keeping record^ and reports 

7. Maintaining discipline 

8, Planning and scheduling work 

9. Training your men 

10. Procuring the supplies and equipment to 
do the work 

• Ml. Inspecting, caring for, ftnd pr^plw- 
ing equipment 

12. Giving orders and directions ) , * 

13. Maintaining liaison with other units 

14. Checking' and inspecting jots ^aild men 
,15. Prpmotiiig-teimwork 

16. Maintaining good housekeeping on the job 

17. Keeping operations running Smoothly and 
efficiently 

By analyzing the typical duties and y:espon- 
sibilities listed above, we find that the following 
major areas a^e common to all supervisory 
positions: 

1. Production 

2. Safety, health, and physical welfare of the 
men 
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3, Development of cooperation 

4, Developni^t bf morale 

5, Trgiirfffgand developm3nt%of subordinates- 
tecords and reports 

7, Balanced supervision 

Now let us briefly dis6uss each of these areas 
of responsibility,^ 



Production 



Wliether his job is in the office or in the 
shop, it is the supervisor's responsibility to see 
that the work done properly and on time, . 
^Tb do th}s he functions in thlr«e mhln ways: 

1, He must 'organize QT vpran worlc to get 
maximum production wi£h minimum eflbrf and 
confusion, 

2„ He^ must * delegate as much of the re- 
sponsibility a1id authority foy the actual work as 
he can, but 'keep in mirid that he is still re- . 
sponsible for the final product, , 

3, He must, supervise or control \^he worki 4 
to see ttiat it4^done properly, - 

Safety, Health, and Physical Welfare 



Safety and production go hand in hand. The 
safe way is the' efficient way. When a man is 
absent because of an injury, heis a non-producer, 
A good suj^ervisor stresses safety to his men; 

^ he sets the example by working safely himself 
he teaches safety ^as an integral part of each 
job; and most of all, he plans each job with 
safe^ in^mind. He does not wait until after an 
accldepyhappenS to start safety measures, 

Shc^ng concern over the health and physi- 
cal Welfare of the men will also pay off in in- 
creased production. It will add to their feeling 
of trust and confidence in their {Supervisor and 

^increase the amount of respect they have for/ 
him, 

•J 

Development of 'Gooperaion * » 

The necessity for developing cooperation be- 
tween the members of a supervisor's own unit 
goes without saying. Some supervisors, however, 
tend to overlook the necessity for cooperation 
in two other directions*, which are: 

1, Cooperation with man^ement 

2, Cooperation with the supervisors t)f other 
units 



In carrying out his job, | the DPI or DPC 
oftein has dealings" with persions In other units 
of the activity. It is partjicularly 
therefore, that supervisors 



essential, 
of these units de^ 



velop the cooperation listed in (1) and (2)^abovei 



Development of Morale 

The esprit de corps o,f a group and ^he will- 
ingness of its men to Work toward commion goals 
depenS to a great extent upon the leadership of 
the supervisor, A producmg j^roup will be found 
to be a group with ar<high mora ! e. 

Training and Development of Siibordinatei ^ 

• . . - 

A good supervis(aris.invariably agood.teachjer, 
and a good leader is ^ets^eyeloper 'of men, Qne 
of the basic policies of Ravy Supervision reads: 
'*The greatest contribution^ a >sup€rvisor 6an 
make is the development of the men under him," 
A good" supervisor arranges to have at least 
one man trained and ready to take his place. It 
is a signr' of g06d leadership when a supervisor 
can t^e leave, and the job contihues to run 
smoothly. Do not be afraid to teach every phase 
of your own . work to at least one or two subor- 
dinates, A great deal of the supervisor's time, 
involves teaching, so cultivate your teaching 
ability. 



Reports and Recoras 



. Most supervisi 
do not like to keep 
yet ^ they are a vi 
^ point to keepneatj 
and^ get*^ the rep( 
may look like a wi 
day you will reali: 
upon it. 



rs, particularly shop men, 
recordpf and prepare reports, 
al part of the work. Make it 
accurate records and reports, 
s in on time, Pap^i^vork 
ste of time to. you, but some 
e how much your job depends 



Balanced Supervisjicjn 



Analyze these 
ities we have just' 
supervisor, must 
phase of your job, 
at the expense of s 
become so conceri 
that you neglect pr( 
paperwork and in so 
to the extent that 
you will* have to de 
this responsibility 



ajor duties and responslbil- 
briefly covered,' You, as a 
ay proper attention to each 
o not ^phasize production 
ety or training. Also, don't 
d with the hum^in element 
^ductioh. Keep up with your 
oing avoid its accumulation 
ou wHl have periods when 
ote yohr entire interest to 
t the \expense of' others* 
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1 Always .Strive to put^the proper emphasis on each 
* of your responsitoilities and ydtl will be practicing 
balanced supervision. ^ 

TRAITS IdF a good SUPERVISOR 

There are various traits that are desirable 
,in supervisors,' Some of these traits are discussed 
below. 

Loyalty ^ 

One trait that should jstand, out In every 
super;id%or is loyalty. It is important that you 
show loyalty to your Country, to the Navy, to 
^ youf ^unit,' to your superiors, and to the men 
who work 'for you. Surely, you will agree that 
to get the respect and loyalty of your men, 
you must be loyal^ yourself. 

Positive Thinking ' ' , 

^ - - *t 

Ggcid leaders will always be positive thinkers, 
■fhey thihk in terms of how things can be done,' 
not why they can*t. They niaintain an open mind 
to changes, new ideas, and training opportunities^ 
Positive thinkers look to the futare with confi- 
dence, and this confidence is catching. They are 
enthusiastic about their job and the part they 
play in the Navy, Everything worthwhile that 
Ras ever been accomplished in this world was 
accomplished by positive thinkers. If you want 
to lead others, start today and practice the art 
of positive thinking, 

% 

Genuine Interest in People 

Have you ever met a really great leader? 
If so, instead of being a cold, aloof individual, 
he probabljf turned out to be^ a warm, friendly, 
hufeian being who seemed to make y6u .feel im- 
portant by his close attention to your words; 

One of the first steps a new su{)ervisor 
should take is to get to know his men person- 
ally. This not only creates the feeling of genuine 
interest in the individual but helps the supervisor 
in his ability to place the right man in the right 
iob at the ri§ht time. 

The importance of knowing your men person- 
ally increases wh'^n the need arises to convert 
from a data 'processing technician to* a profes- 
sional defensive tactician, and fighter. Here, the 
wrong man in the wrong place could prove 
V disastrous. 



Initiative 



) 



People with initiative are always needed in 
the' naval serl^ice. Initiative is evidence , of an 
open and alert mind. The man with initiative 
continually looks for better ways to do things; 
he doesn*t wait for the other fellow b do them. 
He, doesnH put off until tomorrow what s^ould^ 
be done today, K he sees an unsafe condition, 
he takes^ctioft to^correct it before an accident 
' occurs. If he sees flhat a new form or procedure 
would simplify the Job, he devises the new form 
or procedure. If he sees an inadequacy in him-^ 
self, he sincerely trie^ to overcome the inade- 
quacy. Weak-people lack initiative. Leaders are 
characterized by strong initiative, • 

Decisiveness , * a 

Leaders are^able^ to niake" decisions. One of 
. the pomm^nest complaints heard from subordi- 
nates is, **You can't get a' decision from him/* 
' "A great majority of the' decisions that have 
to be made by ^supervisors in themaval service 
concern relatively petty things. As often as not, 
the man merely wants the supervisor*;? approval 
to perform some minor action which the man 
already knows should be done, A plt)ippt **yes** 
from the supervisor is all that is necessary. 
In many trivial matters it makes* little difference 
whether the answer is **yes**.or **no,** The im- 
portant thing is to get an answer. The supervisor 
who stalls, puts off, evades, or refuses to give 
a decision fs a bottleneck. 

Of course, there are times when a decision 
requires careful consideration of many factors 
and therefore much deliberation. In such cases, 
the supervisor should tell the man when to return 
for the decision and see to it Qiat the decision 
is ready when promised. 

Tact and Courtesy 

Gobd leaders are tiabitually tactful and cour- 
teous. Whether in the shop or office, supervisors 
can be gentlemen, Being J gentleman does not 
imply that the supervisor is ^ weaklinjg or a 
sissy; rather, it implies that he is thoughtful 
of otiiers. 

Tact can be defined as **saying and doing the 
^ right thing at the right .tijne,** It is the lubricating 
'oil in human relationships. It as the regard for 
the feelings of others based on an understanding 
of human nature— the little considerations that 
make the job plea&ant and smooth. 
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Courtesy can be defined as treating others 
with respect." It means ti^ating people as im- 
portant humatj beings, ,not tools to be used for 
your convenience. \\ means following the ac- 
cepted rulef of conductjbeing polite. Courtesy is 
one of t|ie marks of a gentleman. Courtesy is 
important to *the supervisor,\one discourteous 
act, even though unintentional, can make you an 
enemy — and th^ supervisor cannot afford tp haye ' 
Enemies. .**If ypu have one eftemy, you have otie 
too many.'' Rerijiember, courtesy iff contagious. 



^ " Fairness ^ — 

vTl^e mdn in a shop or crew are extremely^ 
sensitive to partiality bythe supervisor. They 
. will even single dut little incidents where there 
was* absolutely no intent to show favoritism. For 
this reason, the supervisor must think ahead on. 
changes he makes, decisions' he hands ^own, 
work he assigns, recommendations for promo- 
tioti, and the like. In each instance he must say 
tp himself, **ThiS' action will make this man 
fiapiiy,, but how will every other individual in 
, my, unit feer about it?'* . . 

Many experienced supervisors will tell you 
of ^ cases where they were very friendly With 
certain men. When the time came*^for' disci- 
pline or some other adverse action, it was very 
difficult to deal with these men,\ : ^, 



, Siriqerity and Integ^rity ^ 

Supervisors who deal witii their nien squarely 
and honestly all the time win and hold their 
respect. They talk to their men on a man-to- 
man basis. They are not afraid to face the facts 
and say what they thfnk. **Give rii^ tt^^^man who 
looks you straight in the eye tells the truth 
every tim^;*' 

Consistency of thought and' action are im- 
• portant if the men are going to knc^w where tjiey 
stand. Being too strict one \day and too lax the 
next is worse than being consistently strict or 
consistently lax. It is not wise to ejdiibitgood and 
bad moods to your m^n. Strike a happy mediuirir^ 
between firmness and laxness and be consistent. 

Dependability, one of the marks of integrity, 
involves meeting obligations promptly, A repurt 
tation for being a square-shooter** is worth 
evei%^^ffort on your part. This reputation must be 
built early, even prio^ijto appointment as a super- 
visor. One violation ofmtegrity may take months 
to rectify — or forever, \ * 



Teaching Ability 

A ^reat part of th^ supervisor's job cohsis^p 
of instructingvhis men in one way. or another, 
Even the giving of orders isaformof instruction. 
Every supervisor should learn and practice the 
« art of public speaking, the principles of on-the- 
job instruction, and the techniques of conference 
idJidm'ship. The -man who c<imot stand up on hi^s 
feet and express his ^ideas to one man or a 
group of men shoulQ^ not be a supervisor! The 
Navy must have men in supervisory positions 
who can train and develop otherfir, ' \ 

Confidence 

Good supervisors have a qiiiet confidence (not 
"^n arrogant or cocky manner) based on thoroug*.. 
knowledge of the job and belief in thei;* own\ 
ability. Confidence begets cQnfidence, The mousy ,\ 
" hesitant supei;visor who lacks confidence in him-\ 
self cannot inspire confidence in his men,' It is 
a amazing to. see how people will follow a man who 
is charged with confidence. in himself andanidea. 
Even crackpots or clanks can win followers if 
they appear confident. Some men put on a front 
of aggressive confidence to hide an inferiority 
complex. They ridicule the opinions" bf othe,rs; 
they dominate conversations; they are arrogant, 
Sudti men -get their come-uppance sooner or later. 
However, we respect and follow the man who has 
quiet inner confidence, which is^ expressed in his 
confident manner, his, actions, and his words, 

MAINTAINING DISCIPLINE 

One of the major problems which the n^w 
• supervisor hiay encounterSfl that of maintaining 
discipline, of his men. The fbi^lowing discussion 
provides sf^me pointers that will help you achieve 
success^ in maintaining discipline of those under 
your supervision,^ X 

THE ART OF. GIVING ORDERS 

A good supervisor will give much thought to 
the art of giving orders. Proficiency in this area 
will reap many benefits and since most disci- 
plinary problems are the result of the failure 
df» men to carry out orders, this subject cannot 
be overemphasized. There are three basic types 
of orders: 

1, The command 

2, The request 

3, The suggestion * - 
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Consideration should alwaysDe given to (1) 
the situation under which the orders are to be 
given, and (2) the individual who is to carry out 
the*** orders. In succeeding paragraphs we shall 
examine the types, of orders listed above in the 
lij^t of each of these two considerations, 

- • ' - ^ 
The Situation 

In piilitary fotmations, the direct command, 
or formal 4ype onjer, is always used. The direqt 
command shoul^ also .be used when there is 
immediate danger, tf^flre, an Occident or other 
emergency, disobedijence of^ safety, rules, and 
so forth. • * 

The simple request is the best type of ordeiv 
tp give for daily routine work; The request ik 
used fpr most orders^ ven by good supen^s^s* 

The suggestion is excellent when you wish 
the man' to go ahead on his own. when you ao 
not have time to. work out the details, or when 
. ydU do not know' yourself exactly how the job 
should b^ done. It is also excellent for building 
initiative. This method of giving orders builds 
morale and shows your men that you have confi- 
dence in them. However, it is not clear-cut, 
and you certainly would have no recourse if the . 
Job were not ^one properly. 

The Jndividual C 

The direct command might have to be used 
in giving orders to the cs^reless, lazy, insubordi- 
nate, or thick-skinned individuiil. Except in 1}ie 
unusual situations mentioned above, the direct 
conmiand is normally reserved for those to- 
whom we must speak firmly and positively. 

The request is by far the best type of order 
to use with normal men. With most men a simple 
request in the form of a question has.thefUll 
effect of a direct order^ Moreover, it fosters"^ 
a feeling of cooperative, effort, of teamwork. 

' The suggestion is excellent for those to whom 
a suggestion or hl^t is sufficient. Men with real 
initiative like to be. "put ori their own.*' In 
dealing with a sensitive, highly intelligent in- 
dividual, a mere .hint that something is desired 
is enough to get a project started. Toss him 
an idea like this: "Joe. I wonder, if it would 
be a good idea tp do this?** or. "Do you have 
any ideas on -how this can be done?** or, * 'One- 
thing we* really need is This niakes Joe 

a, key man in the project, makes him feel im- 
portant, shows him that you have confidence 



in him, and prmjides excellent training. The 
suggestion type order; stimulates the man to 
show what he can do. 

Although the situation and the individual are the 
^rime odnsiderations in giving orders, the atti- 
tude and tone of voice in^ which they are given 
are vfery important. Give gal orders in accordance 
with the five **C*s**— Cleatly, Completely, don- 
cisely, Confidently, and Correctly. Also avoid 
orders .that are unnecessary superfluous. 

THE ART OF REPRIMANDINgS 

When an order is disobeiyed or not carried 
out, the supervisor would be remiss irt, his duties 
if he did not do something about it. the most 
common t3rpe^of discipline, used by supervisors 
is the simple reprimand. 

The reprimand, too, must be fitted to the 
individual and the situatiOh. Just the slightest 
hint of something wrong will be more crushing 
to the sensitive individual thanrthe severe rebuke 
you mi^t give the thick-skinned fellow. 

The reprimand should be a calm, construc- 
tive action^ not a destructive one. You are in- 
terested in building men, not tearing them down. 
You are interested in the underlying causes, 
not in how to get even with the man. 

Failurfe to, act ^en a" reprimand is due is 

/a sign 6J poor supervision. We do not like a 
supervisor who is too lenient and ingratiating. 
If one of his men "gets l^** with something, 
the supervisor may lose control. Issuing too 

^ many reprimands is just as bad: an inexperi- 
enced school teacher, for instance, may keep 
scolding her pupils until complete bedlam results! 

A fine line should be drawn between harsh- 
ness and leniency. Only a man with a keen 
understanding of human nature can discern this 
line. 

Practice the three "F's** of discipline: Fair- 
ipss. Firmness, and Friendliness. The recom- 
mended procedure for administering reproof 
follows: 

1. Get all the facts. 

2. A man should not be reprimanded in front ' 
of others. 

3. Put the man at ease. Give him a word of 
praise first, if appropriate, to take out the sting. 

4. Use no sarcasm, anger, oi^ abuse. 

5. Fit the reprimand to the individual. 

6. Have all the facts at hand; the man may 
attempt to deny the charge. 

7. Present the facts. 
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8. 
9. 
10. 



Ask the man why We erred.' 
Try to get him|t(!) admit his mistake. 
Don't threaten; h^Jcnows how far you can go. 

he was wrong, the 



11. Once he admits 
reprimand is over. 

12. Leave on. a friendly note, and let hlnj 
know the incident is cl<^^. Do not nag. 

13.. Later, follow up 1v|th a casual and friendly 
contact at his shop.' 



To test the effeOtive|iess of your reprimand, 
ask yourself, **Did>M3u|ld morale?" Remember 
^ that you must get aloi^ with the ' man in "the 
future; you mus^ keep i||m a working, producing 
"Minit; and you must .be | able to get along with 
your own Conscience. %u don't have*to be soft, 
^ l)ut remember that there is a ^reat deal „ of 
difference between dignity and arrogance. 



POSITIVE AND r^EGATIVE DISCIPLINE v ' 

So far we have talked, of discipline in terms 
of pmiishment* Actually, discipline is much more 
than reprisal for wrong-doing. Discipline exists 
also where no disciplinary actions ever have to 
be taken. Most people realize that- they can't 
get along without self-discipline, and that no 
organization can function, no^ progress pan be 
made, unless s^ ii>dividuals conform to what is 
best for the whole group. The supervisor who 
can build the spirit of cooperation, which is the* 
basis for true discipline, has na discipline 
problem. ' 



Positive discipline, the trend jin discipline 
that is being studied widely^ by 4nteiligent exec- 
utives and supervisors, is liie force that origi- 
nates within the man that prompts him to obey 

4 the rules aiid regulationSi* People in a Navy 
organization .do what is right because they do not 
want to hurt the group as a whole, and because 
they believe that by following ttie accepted rules 
the. group's objectives will be accomplished. 
The supervisor who builds up this esprit^ de 
corps has little need\ to resort to negati^Te 
discipline. Negative discU)line Is a discipline 
of fear, based on threal^bf punishment. Thi$ 
type of discipline originates from without the 
nrjan. When a man is subjected to this typ^ of 

- discipline, he will do only enough tp get by when 
you are watching. When you leave for a few 

" minutes, df^scipllne leaves too. The man's^o^lly 
motivation fqr working is fear of reprisal. 

Discipline and high 'morale go hand in hand. 
Positive discipline is closely tied in with^the 



admiration ) and respect of the men for their 
supet^sor. This, in^ turn, is based on good 
hNman relation?. 



THE HUMANJRELATIONS ASPECT 
OF DISCIPLINE 

> " ^ / " • ,■ ^ • • 

When goo l human relations exist between the 
supervisor aiid the working'force, it is usually 
an indixjatioil that the superviSGr appreci^ites 
and understands This men, that he^has their 
"interest and welfare at heart, and that he respects 
their opinions, knowledge, and skill. , 

\ . ■ ' * " 

Some of I the^" human relatiOQ|^ factors liiat 

lead to positive discipline ar§ listed belpw. 

A good supervisor: . . . 

1. l)nderst;ands the principles, standards, 
rules, and reguTations necessary to good conduct. 
He believes in these things and practices them 
himself. • " ' . 

2. Knows his men as individuals, and treats 
them fairly and innpartially. „ - 

3. Develops the feeling of **belonging" and 
security in the group. 

4. Gets imormation to his group throu^ 
proper c^hannels, and promptly eliminates 
rumors. ~ 

5. Uses his authority sparingly and always 
without displaying it. 

6. Delegates a,uthority as far down the line 
as possible. 

7. Never makes issues of minor -infractions V 
or' personal^ issues of disciplinary matters, ^ 

8. 'Displays confiderroe in the group, rather 
than suspicion. (Workers ard reluctant Jto be- 
tray expressed confidenQfi*) 

9. Trains his grodptechnic|^y. 

10. *Looks after the mental and physical wel- 
fare of tJhe group. 

11. Tries to avoid errors, but shows willing- 
ness to admit errors when made. 

12. Develops loyalty in the ^roup and of the 
group. 

13. Knows ttiat Idle hands or minds lead, to 
trouble, so he keeps them busy. (Slaj,ck work 
periods can be used for training.) 
, 14. Knows that because of indivjilual^ differ- 
ences discipline cannot be"^ completely routine 
matter. Discontent, Idleness, lack of Interest 
in the job, misunderstanding of regulations, laclc* 
of. uniform enforcement of regulations, resent- 
ment, and emotional strain are some of the 
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principle cauEfes of misconduct. The wise supef- 
visor will avoid the necessity for formal disci- 
pline by removing, as many pf these causes as 
possible. . V / 

■ ■ - ■ ^ I ■ ' 

ACHIEVING TeAmWORK 
WITHIN YOUR 9WN GROUP 

' c. . '* 

Since primitive times men have learned to 
band together ,for protection, to build, or to ' 
attain a goal too large to be accomplished by 
an individual. They have learned that if^^ unity 
there is strength, The)pe are also psychological 
factors involved and "every supervisor dhould 
know and appreciate these pyschological rewards 
that a group , must give to hold its members: 

1, A feeling of security 

2, A feeling of belonging*' 

3, A feeling of **being somebody" within 
the group 

4, A feeling.of pride in the group 

5, A feeling of i::ecognition from outside the 
group (The harder it is to. get into the group, 
the more important the members feel,) 

6, A feeling of accomplishment (The group 
is attaining common goals,) 

7, A satisfaction of certain needs (advance- 
ment, pride in work, acquiring new skills, and 
so on) while attainii^ the goals of the group 

A good leader will encourage these feelir^s, 
since the stronger* these p&y<?hological rewards,' 
the stronger will be the group. Some supervisors 
achieve* such a stror^ feeling of group pride 
that their men actually feel that it is a privilege 
to work in the group. The men we supervise are 
human beingawith individual differences, and they 
usually produce only to the extent that they feel 
like producing; and their will to produce is based 
primarily on the ability of supervisors to win 
their cooperation. Good leadership is reflected 
in this ability to get cooperation; and cooperation, 
in turn, is a reflection of the respect the men 
hav6 for their supervisors. Teamwork or coop- 
eration, then> is based on good human relations. 

When you walk into any shop or office, you 
can almost feel whether or not the spirit of 
cooperation is present. If it ip there, you can 
see it in the fac^s of the people, in the appear- 
ance of the work Spaces, in the reception you 
receive, in the way the work is performed. 

Poor cooperation is indicated whenever bick- 
ering, jealousy, and friction are present. Low 



production is the inevitable result. Frequent 
accidents, indifference, sloppy work, griping, 
complaints and grievances, criticism of the 
unit, buck-passing, loafing, many requests for 
transfer, poor planning, poor training or indif- 
ference to training— all these danger signals 
indicate lack of cooperation, , 

ELEMENTS TO CONSIDER IN 
DEVELOPING COOPERATION 



Dev^elopii^ cooperation within your group is 
r lately a matter of adapting your behavior to 
meet the' varying situations encountered daily — 
and in goii^ out of your way to show a willing- 
ness to cooperate. You don*t Just order coop- 
eration! 

Resistance to. Change 

People resist change. This is demonstrated 
every time anyone tries to start something new. 
Even when the change is clearly for the better, 
people persist in clingir^j[ to the old way. ,^t- 
member, unless ordered 'kjy- Jiigher authoniy, 
changes must not be made too fast. They should 
be properly timed, and if possible, explained 
before they are placed in effect. 

Correcting Mistakes , ' 

" In correcting a mistake a man is making, 
unless safety is involved, make the correction 
throu^ those- who deal directly with the man. 
There may be a valid reason for the performance 
of what you may consider to be a mistake. Re- 
member the man takes orders from his immedi- 
ate supervisor', and thi^ supervis'^^ may nave a 
valid iviason for making changes to your orders. 

Delegation of Responsibility 
and Authority 

Good supervisors soon learn todelfegatework. 
They develop their subordinates and get them to 
do all the routine work. These supervi^rs then 
have time to handle personnel problems, time 
to study, time to ,do the necessary plannir^ and 
creative work. Those who do not learn the knack 
of delegation, develop ulcers — and a noncooper- 
ative groupl 

Keeping the Men Informed 

. Keeping the men informed means exactly 
that. It is extremely in<)ortant that your* men 
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k*)iow the reasons "why" regarding changes 
^that affect them. If security prevents y^u from 
giving reasons, tell your men* so. Remember, 
"Morale does not well up from the bottom — 
rather does it trickle 'down from the top."* 

Training 

'Train at least one man for your position, 
and -do not be aftrald that he will surpass you. 
The man who trains and deV%>ps his subordi- 
nates for higher positions usuiilly advances wltti^ 
them. ^ " , 

A good supervisor provides for every person 
in his unit. He encourages his people to take 
advantage of educational oi^6rti4nities. When the 
men feel that the supervisor is interested in 
their welfare and ttiat the Job offers more than 
just pay,^ cooperation djpA loyalty are bound to 
^follow. 



symptpms of thos 
abilit^N in solving, 
have them' placed 
po%bl4. 

|n .each case. 



problems requiring special 
so that you may arrange to 
in pr(^r' hands as soon as 



. . thp supervisor niust first 

listesn and get all the facts, then tactfully bring 
about \a solution so that all concerned pan go 
back to the job and work In harmony. Facing 
problems '^squarely and honestly, bringing them 
out into the open on a man-to-man basis^ and 
solving them before they explode, are usually 
the best courses of action. 



Setting the Example 

It is your job to set the example. The super- 
visor who is enthusiastic about his job, who is 
friendly and good-humored, and who fosters 
harmony among his associates, attains his pnds — 
and does much to create a cooperative attitude 
in his group by his own example. ^ 

Giving Credit 

Do not fail to give credit where credit is due, 
and don't forget to passonany creditglven to you. 
Good supervisors give full credit to the team. 
Frequent and sincere praise is a wonderful 
incentive to individuals and to the group as a 
whole. 



Tactful Handling of Personal Problems ^ 

Personal problems come up almost daily in 
any group of people. The supervisor must tact- 
fully handle each of these. Rumors about any of 
your men, disputes between the men, family 
,tr())ubles, and diruilar situations can disrupt the 
efficiency of the group. Usually positive action 
by ihe super^o^r is required. 

/ You, . as a supervisor, should try to solve 
problems that arise in your shop or crew that 
are within your capability of solving. This does 
not meat) that you should act as chaplain, mar- 
riage counselor, and/or psychiatrist, rather it 
emphasizes the need to be able to recognize the 



COOPERATION WITH YOUR SUPERIOR 

Your boss is a mighty imiV)rtantf person to 
you. In hi^ l|ands rests much of your success 
in your job. Whether you like him personally 
or not, you are going to have to cooperate with 
hini if you hope to advance. , 

Many supervisors rate loyalty at the top of 
the list of desirable qualities. loyal super- 
visor does not criticize his boss to others, even*^ 
if he does not see eytf^ eye with him. y 
Dependability is another desirable quality 
yourj superior looks for in you. Your, boss 
likei^ to know t^at once an assignment Iq given 
to you, it will be carried, out. to completion 
*'to the best of your ability, and on time. There 
are few things more annoying than the man \yho 
always has an alibi — who cannot be depended 
upon. , 

Don*t be a **yes'* man, but on the other hand, 
donH go to the extreme of being a **no" man* 
A good ^^s want6 subordinate supervisors who 
are not afraid to, tell him tactfully what they 
think, even if it taeans telling him that he is 
wrong. But; he doesn't like the fellow v/ho is 
against everything and who stubbornly resists 
every idea.' ' 



Make Suggestic|fns^actfully 

Most bosses resent employees who mske 
it a common practice to tell Uiem bluntly ^at 
should be done or what shouldn't be done. It's 
easy to get your ideas across to the boss without 
incurring resentnient; just put Uiem in the form 
of a question: '*What de you think about this 
idea?** or«, "Do .you think this would worlc?" 

If the bbss gives you an assignment that 
i$ obviously a nil stake, tactfully ask him Miiat 
he thinks ctf handling it from another angle. 
However, if he insists on carrying- out the 
order his way, donH argue with him. 
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Keeping the Boss Informed 

The boss likes to know what is going on, 
but he, doesn't want to be bothered with all 
the petty details. Keep him advised of per- 
sonnel problems, proposed changes, and othex 
important matters. 

If you .make a "serious mistake, it is a lot ^ 
better to tell the boss about it immediately, 
before he discovers i* himself. And re- 
membeiN-he doesn't like lengthy e3q)lanatlons 
of your actions, either. 

COOPERATION WITH YOUR 
FELLOW SUPERVISORS 

Ftiction and Jealousy are your prime eneniies 
in establishing a feeling of cooperation with 
your^ fellow supervisors. It is {he good supervisor 
who 'avoids **back- stabbing,'' gossiping, or crit- 
icizing of his fellow supervisors when the com- 
petition becomes keen. The big thing to remember 
is that you do not rise by crushing others. 
Eventually unkind actions will boomorapg, and 
If enough people dislike you, you will start « 
falling in your Job. 

. In addition to being cooperative himself, a 
good supervisor may soipc^mes have tu en- 
courage cooperatid^ on the part of other super- 
visors. In the long run, it is the ffellow who is 
able to foster and maintain harmony in all 
his relationships who is needed for the Navy's 
key Jobs. 

^- ' • . 

TECHNICAL SUPERVISION 

The first part of, this chapter has dealt 
with the supervision of personnel. Areas of 
concern in supervising th^ technical aspects 
of St data processing installation are taken up 
nfext. 

The data proqessing supervisor is responsible 
for carrying out the objectives set forth by 
management. He must have the authority to 
accomplish his 'Responsibilities and must have 
the complete cooperation of air levels of man- 
agement in performing his duties. In accom- 
plishing the objectives set forth, he must keep 
management informed of progress m'k4e as well 

any problems which may arise. 

Although the procedureis for ADP equipment 
vary according to the purpose for w'hich equip- 
ment is to' be used, problems of supervision » 



are quite similar among all ADP inslallations. 
No Navy, activity using ADP is relieved from 
the task of applying the most economical con- 
tract termfi, assuring proper .computation of 
rental- and maintenance costs, accurate record- 
ing of time, 'Obtaining the most effective use 
of equipment and all the other aspects of good 
management. > 

The concept of ADP supervision and equip- 
ment ut'ilisation for cclnimand, corttrol and sup-, 
port systems is basically the same as that/ 
for multiflinctional application operations, al- 
thou^ the operating nature jof each ^differs 
somewhat. ADP equipment for command, control 
and support systems is geYierally required to 
providg information' rapidly for making opera- 
tional decisions. Equipment used for multi- 
functional, and/or * management support 
applications processes data on a scheduled iJasis 
for effectiveness and economy. Because of .im- 
proved capability of ADP systems to process 
data routinely, subject to automatic' interrupt 
for hi^ priority processing, the same equip^ 
ment systeniv-^an usually be used -for manage- 
tiient" supporting and operational supporting. Full 
and economical use of Navy ADP systems should 
be. exploits regardless of principal purpose 
of applications when such use is operationally 
and economically feasible. , 

* Regardless of differences in required re- 
sponsiveness, supervisory procedures are fun-' 
damentally similar for all ADP equipment in 
that they will involve: 

1. Establishing'a production control or sched- 
uling system to facilitate the 'smooth flow of 
data and to enable the optimum use of equip- 
ment and manpower. 

2. Program maintenance to make relatively 
minor changes in operating programs to update 
them, polve program-operating problems, adapt 
to scheduling changes and correct errors in 
programs after they have gone* into operating 
status. 

8. Maintenance of up-to-date documentation 
of all current applications to ensure efficient 
control and operation of the installation. 

4. Recording machine \itilization time, to pro- 
vide a basis for computing charges (rental 
and/or ^maintenance) and utilization rates for 
management purposes. 

5. Establishing inspection and^ maintenance 
proce^res. 

6. Developing procedures for the care and 
control of magnetic tapes. 
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7. Monitoring th^ availability of punch cards, 
magnetic tape, tabulating paper and other sup- 
plies. . 

8. Ensuring complfance with security direc- 
tives regarding the handling of clas8}fied in- 
formation. 

9. Analyzing ADP installation operations con- 
tinuously to determine fi:reas of low effectiveness 
and efficiency and then correcting the discrep- 
ancies. 

■JO. Control of ptjrsonnel by measuring work' 
' performod against either historical data or de- 
veloped standards. 

11, Cdntinuous review of recordp, procedures, 
and operational effectiveness of -all ddita proc- 
essing locations at an instaUationt , including 
.physical inspectionr. , * 

12. Continual training of new personnel and 
updating the training of older personnel. 

LIAISON. — The unusual position of the data 
processing activity within the lar^r organiza- 
tion — half service, half operating — greatly 
heightens the importance of the liaison function 
at the supervisory level* The ADP supervisor 
is faced wltb particularly difffcult relationships. 
He often shares in making decisions that do not 
relate directly to hife own departmejit, and acts 
as an intermediary with other departments,. The 
problem of tr'anslating technical information into 
management terms is alwlays with him. Finally,'* 
in day-to-day operations,/ he must act to assure 
a smooth, timely flow of data. 



OPERATING PROCEDURES 



Operating procedure^ vary from installation 
to installation. It caqfiot be expected that a 
system using EAM equipment would or could 
use the samo operating procedures as a small 
*EDP system. There are normally different op- 
erating procedures for small EDP systems and 
"large EDP systems. For that matter, operating 
• procedures can and da vary between large EOp 
systems. In every operating system, decisions 
must be made as to the typ^ of controls and 
operations. Open and closed shops are discussed 
in the following paragraphs. 

OPEN SHOP 

Data processing /niptallations operating under 
the rule of open^jwiop charge the programmer 
with the responsiwlityl of performing all functions 
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encountered from the inception to the completion 
of a given program. Included are: 

1. Loading all input units with cards, tapes, 
♦ etc. < 

2. Operating the console 

3. Unloading all output units of reports, cards, 
Japes, etc. 

There i%one major disadvantage in the op- 
erations of an open shgp. For instance, if th6 
programmer had just finished writing a program 
and ha,d it on the conriputei' for the first time, 
the chanced ai^ that the program will contain 
errors, and it is only naturkl for him to try 
to. debug the program while it !s on the <na- 
•chine. However, this should not be attempted, 
because a DP system is expensive, and the 
time is variable and must be utilized to the 
utmost. 

CLOSfiD SHOP 

^ata processing installations operating under 
the rule of closed shop*' never expect the pro- 
gramnjer to perfprm any operating functions. 
As ^ a matter of fact, it is desired that the 
programmer not be allowed on the computer 
floor. If iprogrammers were allowed on the com- 
puter floor there would surely be friction between 
the computer operators and programmers. In 
a closed shop the operators, under the control 
of the sen(or in charge,' or designated section, 
perform all operating functions and should not 
be interfered.-* with by unauthorized individuals. 
An unorganized installation created undue hard-- 
ship on both operating and management per- 
sonnel. 

} 

COMBINATION OPEN/CLOSED SHOP 

There is a commonly used variatiort between, 
open and closed shop operations. In certain 
9ases it is important for program development 
personnel to attend the running of development 
programs and/'or foi' program test and integra- 
tion purposes. However, this should only be 
allowed upon request and where their presence 
is required to complete the rurf. Although^t 
is not recommended practice, tn some case§ 
installations do allow programmers to bey 
the computer floor while -toeir programs [are ' 
being run, but they are not allowed tp partrci- 
pate in the actual operation of the equipment 
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Figure — Typical operating schedule. 
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.SCHEDULING 



' Scheduling is one of the most important and 
difficult jobs of an operating installation. 
Schedules should bet tight enough to preserve 
valuable, machine, time; yet ^flexible enough to 
allow for setup time, manuaf operations in case 
of errors, and unavoidable delays. Scheduling 
requirements will generally be determined by 
the characteristics of an installation. The fol- 
lowing feases present two extremes: 

1, An installation that operates within rigidly 
prescribed standard application 

2, An organization that provides service. for a 
multitude of users 

/ 

Mt>st installations falfv somewhere between 
these extremes, and the scheduling must be 
tailored f to nieet the needs ^of the particular 
installation. Operating under rigidly prescribed 
standard applications normally ensures a rela- 
tively fast turn around, 'Whereas/ with a multi- 
tude of users Ihe turnaround time depends on 
the* total/ workload, and the distribution of this 
workloac^ To do an effective job of scheduling, 
the schedule must be realistic, A realistic 



schedule allows for buffer periods. The basio 
reason for buffer time involyes the » required 
coorttination in time of several activities in 
a data processing run. Perfect coordination 
of all activities cannot be expected, ^ 

The value of scheduling specific ,time for 
program testing ha6 been proven by experienjce, 
A continuing need for test time, is evidenced 
by. the development of new applications, a^d 
maintenance and improvement of existing pro- 
grams, ' 

To keep setup time to a minimum, optimum' 
scheduling mustibe employed; Alsq^ useful in 
minimizing setup time is ' intelligent program- 
ming which keeps to a minimum the number of 
changes of tape reels, 

A typical example of an operating schedule 
is shown in figure 8-1. This schedule shows time 
across the top and auxiliary and system compo- 
nents down the left margin. The solid, horizontal 
lines indicate the time that each unit is in use. 
The numbers above the lines indicate the run 
number for which the unit is being used, 
example shows that 5 tape units are avallj 
and that 3 and sometimes 4 are being use 
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these runs. The auxiliary operations, tape to 
ca|*d6, cards to tape, and tape yo^rinter, are 
performed when the main systetn ig- not .using 
the number 4 and 5 tape unit5o The printer, 
reader and/or punch could also t^fe'used on line. 
In 9iddition to scheduling testing time, all 
production runs* must be* scheduled to ensure 
utilization of the equipment. In pve case of 
standard runs, they should not exceed certain 
set limits qn input/output (l/O) ^ind running 
time, Reasonable* limits can only be'determined 
through a study of the systems environment. 
For instance, do all applications utilize all 
I/O time? The norm usually reveals that l/O 
time just about doubles that of tt\e processor. 

Special nonstandard runs that exceed the set 
tinrie limits for standard runs usually are run 
at night in a busy installation. In the cas^ of 
oft^n expected longer runs, it might be feasible 
.to have a monitor with an automatic interrupt 
^ feature, With^this system the computer can al- 
ternate between standard and, special runs^ Some 
time may > be lost each time an interijCipt is 
required because appropriate stoii^fcge of all con- 
ditions within the main processor is required 
at the time* of the interrupt. But th^&^l^ss is 
normally insignificant compare^ to the ffiiprove- ' 
ment in the overall computer utilization, 

SCHEDULING OPERATIONS ^ 

Scheduling operations cannot be a hit or mi^s 
proposition. Machine utlHzation at all times 
should accord with a predetermined schedule. 
The schedule should, gijX^e . the operating group 
either a specific listing of lobe to be done, or 
a ,specific timetable of the sequence in which 
jobs should be processed. Input data availability 
and all demands for machine time must be 
coordinated and reflected in the. schedule. The 
schedule must make provision for regular pro- 
duction runs, special requests, program testing 
and assembly, unscheduled maintenance, and 
rerun time, 

* * 

Scheduling can be considered oas the act 
oi screening all requests for machine time and 
allocating time on the basis of optimizing ma- 
chine usage, meeting all prearranged commit- 
ments,- reducing idle machine time, minimizing 
personnel overtime, and designating sufficient 
time for contingencies. 

There are several ways of establishing an 
effective schedule. Basically, the scheduling op- 
eration .^4s spread out over a time period. 



Repetitive requirements may be planned as soon 
as they are known. For example, if a specific 
report is to be prepared on a specific date and 
the time requirement is^two hours, this can be 
planned because the requirement will remain 
^ static- for as long as the job exists. Further, 
the approximate time of day can be spegified 
according to availability ' of input data or need 
for output data, 

A preliminary schedule 1 should be devised 
oji a monthly basis and should ii\clude requrrlng 
*jobs. In developing this schedule, an examina- 
tion^of the following factpi^ will provide enough 
information to outline ope'i^ations throughout the 
month with some degree of accuracy: 

, 0 

1, 'Is this a repetitive run or a onetime 
request? If it is repetitive, is it permanent 
or temporary? 

2, Does the volume ^ data vary from one 
run to the next? 

3, Does the production time take into con- 
sideration setup time? 

4, Is the availability of the input data Always 
on time or is it often late and incomplete? • 

'5, Does the input data require extensive setup 
time? ' 

6, Are there occurrences of poor data prepa- 
ration or invalid control$? 

7, What are the number and tj^e' of data* 
errors anfi exceptions encountered? 

8, What is the relationship of one applica-\^ 
tion to another— can the setup functions be con- 
solidated to, facilitate setup tim^? 

There are many thingsi which will cause a 
variation in setuf) time. Examples include in- 
dividual operators, the number of manual inter-V 
ventions required for a given p|pgram, and 
"the mode of operation at the data processing 
center, His£orical data that will aid in making 
reasonable estimates of setup time can be ac- 
cumulated. 

Estimates of program running time should 
be included with requests for machihet time. 
The programmer can determine this' estimate 
when -he is in the final stages of testing the 
program. An example of ^ machine time request 
form is shown in figure 8-2, Note that the 
entry **estimated running time*' does not include 
setup^ time or provision for efrcr recpvery. 
These should be estimated by the scheddter*and 
^dded to the programmer's time estimate. 



Chaptor 8 - StFPKHVLSK >N 



REQUEST FOR 



n ASSEMBLY 
□ T^ST 

PROCESSING 
OTHER 



□ 

n 



JOB NO 

oate:__ 



REQUESTED BY 






UNITS REQUIRED 


□ 


CPU* 




□ 


MFCM 




□ 


ROR 




□ 


PCH 




□ 


ROR-PCH 




□ 


PRT 




□ 


OTHER 



* EST! MATECf RUNNING TIME. 

SETUP TIME . 

ERROR RECOVERY 

COMMENTS: 




t ^ 



78.76X 



Figure 8.-2. — Job Request. 



The following questions must be answered 
for each installation before schedulingprocedures 
can be established: " ^ 

1. Who determines fhe priority and sequence 
of processing and issues schedule commitments? 



2. To 
made? 



whom 'are requests for machine time 



3. From whQm do machine operators receive 
final machine schedules that indicate actual job 
processing sequence? 

The answers may differ, greatly among in- 
stallations, depending on the nature of the 
processing done, size of the installation, or- 
ganfzation of rpanagement, and the extent of 
computer operation. / 

» - Several scheduling techniques may be applied 
* d*mng the- scheduling period to determine 4^nal 



sequence of processing. They are summarized 
below: 

PATiority^ Systeni. — For many reasons, one 
program can take precedence over another. It 
may be fietermj^ned, for example, that all re- 
quests from the supply department will receive 
immediate attention, ahead of the requests from 
other departments. It may be tiiat priority is 
dictated by the processing sequence of an appli- 
cation, or priority may have to be decided on 

the basis of a subjective evaluation* 

* * - 

Normal Frequency* — Regularly scheduled, 
(that is, repetitive) jobs muy take precedence 
over all others. In some case^ repetitive work 
may not be required on a specific date and can 
be processed within a specified range of time. 

fiemand. — Jobs may bS accepted and proc- 
essed in striot chronological sequencfe, as re-- 
/ quests for processing time are received.^ 

^ Combination of the Above. — In ' most instal- 
lations, actual scheduling is a combination 6f 
all the above techniques. 

Whfen scheduling machine time and when re- ' 
viewing macl^ne utilization, distinction must, 
be made between different categories of time. 
This is of value for analysis, and for projections 
of machine requirements. If machine utilization 
analysis is done manually, forms used fgr sched- 
uling machine time should have room for actual 
time to be posted after the fact. The Daily Log 
form, illustrated in figure 8-3, can be Ufeeful 
in this respect. However, the payout is not an 
important consideration as long as there is 
provision for the following categories of tim^' 

1. Production time — time used for processing 
an application. 

2. Assembly tiifne— time used for prog;:-am 
assembly or compilation. 

_ 3. Testing -time — time ueied forprogram ies^ 
ingl whether used by operations or programming. 

4. ^Training time — time used for training; 
operation or programming personnel. 
. 5. Preventive maintenance— regularly sched^ 
. uled time when the machine is to be made avail- 
able for maintenance. ^ ^ 

6. Unscheduled maintenance or downtime - 
any time that computing equipment is under main 
tenance that has not been scheduled. 
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Figure 8-31 — Daily Log. 



7. Renin time — required because of either 
operjflor error, data error, machine malfunc- 
tion, or faulty input or output media. Whenever 
a job must be reprocessed^ the reason should 
be Indicated*- j 

8. Buffer time — Idle tlnrie allowed to give' 
some schedule protection for unpredictable^ «=iyents 
during processing. 

Another guide to providing categories of time 
is SfiCNAVINST. 5238.1 (Series), Automatic Data 
Processing Program Reportlifg" Systems 
(ADPPRS) — Resources Accounting. Any or all In- , 
^formation in It requested by^ an appropriate 
command should be Included. 



Run Scheduling 

Use of the run scheduling ^method permits 
estimating the completion time of run, 
assuring the user wheli delivery can be met. 
For each Individual operation, the setup time, 
start time, and completion time must be spec- 
ified. Under this method It Is necessary to 
develop a .program for setting accurate time 
standards and an adequate Internal communica- 
tions system. For each tun the following minimum 
Information is required: 

I 1. ^Availability of input data 
f Volume or .number of items handled or 
produced 

3. Identificatton of computer or wcNck^^nter 
assigned to do the operation 

4. Time necessary to set up each required 
operation 



5. Required running time for job 

6. Knowledge of the exact status of the run 
ahd its inputs and outputs as it relates to other 
runs « . . 

Scheduling by Shift 

By tills methotj periods of time are allocated 
for various processing such as production, test, 
compile, and maintenance. Instead of attempting 
to do detailed; planning normally dissociated with 
run scheduling, each application is assigned to 
a specific shift or portion of th« shift. No at- 
tempt is made to specify when, withiti the tipie 
period, tb^ processing is to be started. At the 
beginning of each time period, each facility is 
provided £^ist of runs that must be completed 
during th^Bteriod. It becomes the responsibility 
of the sectWn supervisor to determine the best 
sequence for doing the processing, etc. In short, 
the supervisor is respoiieible ^for the detailed 
scheduling within a shift. 
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In discussing scheduling; it t)6c6mes apparent 
that some of the production control functions are 
highly Interrelated with scheduling; computer 
operations. For instance, realistic scheduling 
Is quite dependent on routing of work. Dispatching 
6i work is^ dependent on planning and reporting. 
However, whatever technique is used, a ^ood 
production control and scjieduling system ban 
reduce cost and be responsive to the user. As 
computer time runs at a fixed rate of speed the 
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techniques to g^t the work done faster generally 
involve new setup, scheduling, apd handling tech- 
niques. Apportion of -the usable time of an ADP 
System is consumed by. assembly, compii^g, 
program checkout, sort, or other get- ready 
work to keep it running smoothly. It is this 
get-ready phase where a fertile area exists 
for cutting costs through better scheduling and 
handling; 



WORK LOADS AND. TIME. FACTORS 

Determining work loads and establishing time 
factors for performing various jobs are essential 
elements in the -efficient supervision of an ADP 
installation. They lend assistance in m^aintaining 
a realistic operating Schedule, establishing stand- 
ards of performanOTv and In compiling cost 
figures for jobs performed, 

Propetr control over workloads^ntails keeping 
records of the actual quantity of documents, 
materials, and reports,* and how the quantity 
fluctuates from time to time. These records « 
provide valuable assistance when applying time 
factors to operations, ' 

Data processing efisentially includes clerical, 
key-driven,, and automatic operations. The time 
required for operations of a clerical nature must 
be determined by ejqperience, test, or estimate, 
or a combination, of these factors. The tim^ 
required for key-driven operations may be de-^ 
termlned from production records of previous 
operations, taking into consideration such factors 
as th^ experience of operators, the design and 
complexity of source documents, and the physical 
enviro'nment. The time required for automatic op- 
eratfons is determined by a more scientific 
approach, using your own knowledge of rated 
macAing speeds, setup time required, and the 
amount of handling time involved. The combined 
time^ for clerical, key-driven,, and automatic 
operations required in the performance of a 
given Job yields the total '.time required for that 
job, 

MEASURING WORK V6LUME 

Information concerning the volume of worjk 
encountered must^ be available before realistic 
time factors can be assigned to each operation' 
in all regularly scheduled jobs* It is essential 
to have accurate knowledge Of the number and 
t3rpes of source documents received, number and 



types of cards punched and processed, and the 
number and types of r^orts produced, fnsuf- 
ficient knowledge of tiiese facts often causes 
deficiencies in scheduling. Many supervisors 
complain that fluctuating or unejg)ec ted workloads 
create difficulty in maintaining schedules; such 
situations warrant a close^analysis of workloads. 
There are several ways in which information 
about the number of source documents can be 
obtained, depending upon the particular type of 
document controls ^established. In son:w| caspS 
item' counts and jiumber of batches are recorded 
as part of the document control routine. In other 
cases the actual number of documents received 
may be counted and posted to a control ledger. 
When gatheidng information about the volume of^ 
source documents, a good sampling^ period should' 
be selebted, corresponding'as closely as possible 
to average conditions, ' The maximum and 
minimum volunles expected within this time 
period, and when they will occur, should be estab- 
lished. 

Card volumes are another important item to 
compile, figures on. There is a twofold reason 
for having an, accurate .record on card volumes: 

' 1, They have a direct bearing on determining 
the b^st method for accomplishing a job, 

2, They are applicable to machine workloads 
for the low, average^'.and peak periods of the 
month, ^ 

The time reqiiired,- particularly for EAM 
operations, is dependent primarily upon the 
number of cards involved, and the number of 
times the cards must be run through a given 
machine. Fairly accurate card counts can be 
obtained when cards are punched, provided the 
card punchii^ section maintains production rec- 
ords. 

Another volunie figure affecting the assign- 
merit of time factors ifl the net 'output of the 
installation, A count of the number of pages 
produced in all rep6i;ts and documents over a 
period of time generially will indicate the ex- 
pected output volumej Thes^ counts m^y be 
^obtained automatically during* report prepara- 
tion, or by manual tabulations as each report 
is completed, _ " . 

DETERMINING TIME FACTORS 

Any function performed In a data processing 
installation can be : classed as one of three 
types: clerical, key^driven, or automatic. Some 
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Jobs, nvay be performed solely through the uti- 
lisation of only one type of function; other jobs ' 
may require either two or all three types. 
Different methods m ist he employed for deter- 
mining time factors applicable to each type of 
function. 'r ^ 

Clerical Operations 

Clerical operations are extremely diffici^lt 
t6 plan or schedule, since 'human variables and 
individual - job peculiarities aje present to a 
great e>dentp One basis for determining clerical 
time factors is by reference to statistical anal^ 
ysis and ^iciency records pertaining to Stand- 
ard and clerical functions performed in the 
installation. In some cases tim^ faotors from a 
similar operation can be used, pi^OTided the 
clerical routines in both operations closely 
pal*allel each other. ^ more realistic approach 
Is to establish a carefully ^eleqted and con- ^ 
trolled test period using samples of the actual 
work. Clerical operations, com iionl^ are tried 
out before any definite plans*or schedules are 
prepared, simply because the humaji variables- 
involved and the errors encountered in edu- 
cated guesses preclude the use of any. other 
method. 

Key-Driven Operations 

Time factors for key-driven operations are 
more easily established than for clerical opera- 
tions because the production rate of an operator 
usually is known. The efficiency and accuracy 
of key-driven operations are affected by many 
different factors, each of which should be given 
careful consideration In determining time factors, 
evaluating work performed, planning new proce- 
dures, or improving existing procedures. A 
resume of these factors, including , applicable 
considerations, follows: 

Document^ and Card Design. — The design of 
source documents and card forms is an imfpr- 
tant factoi^ in attaining speed and accuracy of 
card' punching. The best design provides for 
exactly the same arrai^ment of Items on lx)th . 
the documents and the cards. The Ideal source 
document for caCrd punching has all information 
which is to be punched in one card recorded 
on one line, arranged so that reading and punch- 
ing can be performed from left to right. Card 
punching speed and efficiency are affected fur- 
ther by^ the design of *the card with respect to 
fielcte which are to be punched, duplicated, or 



skipped. Best operation is realized when dupli- 
cated irtformatiOD appears at the le^t of the card, 
and wheii all manually punched fields are grouped 
together so that punching need- not be interrupted 
by skipping. ^ ^ \ , ' 

Legibility^ Source Documents. — One of the 
most * important factors that affect production 
in^ card punching is the degree of legibility of 
source data. When multiple copies of feource 
documents are prepared,, the kej'punch iSection 
should be given the orlgiual if possible; other- 
wise, it should be furnished the clearest qarbon 
copy Available. Source documents which rfequireT 
manually recorded datja, should be desired to 
provide enoug^i space for writing large, legible 
characters. 

Number of Columns Punched. — The nuniber 
of columns to be. punched per card has a direct 
bearing on the number of cards punched per 
houi? WH^n evaluating production of card punqh 
operators, it is customary to express production 
in terms of- columns punched, or key de«*- 
pressions, per hour. The number of cards punched 
per hour multiplied by the average number of 
key strokes^ per ^card yields the gross hourly 
production. - o ^ 

Skill and Experience' of Operators. — The 
training an(i experience of opdraters mast be 
considered when determining time factors for 
key-driven operations. For new operators, it 
is important to know how much improvement 
they are making rather ttian their production 
record or niimber of errors made. An absolute 
proficiency evaluation can be m»de only after 
an op^fetor has reached a level rate of pro- 
duction. 

Type of Equipment Used. — Changes in the type 
of key-driven equipment used, and the installation 
of time-savlrig devices, may affect the production 
rate of operators. For example, the \ise ofs^ 
alternate program device should be considerec^ 
if two types of cards requiring two separate 
program oontrolB are to be punched from the 
same source document. An alternate program 
device eliminates the necessity of handling the. 
source documents twic^. 

Instructions to Operators. — Clear and com- 
plete instructions contribute toward increased 
production and error reduction. Written instruc- 
tions are preferable, since verbal instructions^ 
may be misinterpreted or lost in the shuffle. 
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Coibplete documentation of all instgfiuctions for 
key-driven operations should be included as a 

part of the operator's manual of procedure, 

< 

Volume of Transactions. — Operators who 
prefer routine work usually have xa higher pro- 
duction rate when working on large volumes of* 
source documents which require no change in 
machine setup, documents, or cards. Converi^,ely, 
operators who prefer change and novelty will 
l>ecome. fatigued quickly when they are faced with 
the prospect of performing unchar^ng, repetitive 
operations on a mass of documents. Individual * 
temperaments, should, be considered when 
weighing the element of fatigue against the 
volume of transactions. 

Flow of Work.-— Decrease in production re- 
sults when an operator is interrupted continually 
to perform special jobs, when a job is shifted 
,between operators, or when work is done spo- 
radically as documents become available. If 
more than one operator is required for a job, ' 
the work should be etiually distributed to. all 
operators concerned, in accordance with their 
productive capabilities. 

Duties Other Thian Card Punching. — Assigiring 
other, duties to cp.rd punch operators such as 
coding, auditing, Md operating automatic equip- 
ment, inevitably lOTrers their card punching pro- 
ductidn rate. On the .other hand, variety may 
contrlbote to.^ higher morale and reduce the 
fatigue factor. It is necessary ,to strike a balance 
between continual o^v^ punching and other duties 
so that a desirable production rate can be main- 
tained! without placing undue hardships On the ' 
operators. 

Working Conditions and Morale. — The pro- 
duction rate of card punch operators is affected 
^to A considerable degree by the fetors of 
"working conditions and morale. These are in- 
tangible factors which too often are overlooked 
by supeiMfeors. The comfort of opejrators should 
be considered by providing a room in which the 
temperature, humidity, and ventilation jare con- 
trolled properly. Extraneous hoises should be 
kept to a minimum. Coffee breaks, or rest periods, 
should be provided at regular intervals to reduce 
the' fatigue factor. 

Automatic Operations 

The cjetermination of time riequirements is 
dependent primarily on the type of machines 



used and the "type of opei'ations i)erformed. 
Basically three factors must be considere'a in 
computing *time requirements for completion 
' of a job: 

Setup Time. — The first element of operation 
time is setup t^me. Setup time includes niounting ^ 
tapes, inserting control panels and printer forms, 
bringing input media to the machine, making 
necessary switch settings and adjustments, and 
perhaps receiving instructions pertaining to the 
operation t6 be pe^ormed. All such operational 
details performed prior to actual processing 
contribute to setu^iilae. 

Machine Time. — The second and usually the 
niajor element of time is machine time. This is 
determined by ^an analysis and segnientation of .? 
each application Into elements which identify v 
each ^ocessing step, the volume and flow* of 
all processing workloads and the type of proc- 
essing involved for each step, e.g.» sortings 
collating, summarizing. By first identifying the 
volume of workloads and comparing theni to 
machine processing capacities, a preliminary 
estimate' of machine requirements can be de- 
rived. 

handling tinje. — The third element of time 
applied to an automatic operation is handling 
time. After the operation begins, it is normal 
to expect short interruptions in the operations 
of the machine. These interruptions may be 
caused by such details as handling l/O data, 
epot-checkihg the results of machine operation, 
checking or balancing results, making minor 
adjustments to the /machine, and handling many 
other details for good operational control. The 
amount of •handling time involved depends upon 
the duration of the operation. The longer the 
operation lasts, the more handling time accu- 
mulated. For this reason, handlingtlme is figured 
as a percentage of machine or total time rather 
»than as a set amount. Realistic determination 
of handling time can perhaps best be made , by 
analysis and evaluation of, previous runs of the 
lob. 

VALUATION AND IMPROVEMENT 



,^A 



An dil^ctive ADP installation involves the us^ 
of skilled Data Processing Technicians and ex- 
pensive, complex equipment. To employ these 
resources in* an optimum manner demands con- 
tinuing analysis of the operation. The establish- 
ment of good operating procedures and techniques 
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does not necessarily moan that these methods 
will always toe the toest for continued operation. 
Changes in production requirements, workloads, 
and equipment necessitate continuous review 
pf present procedures in an endeavor to obtain 
optimum results through a minimum of effort 
and cost. 

J' 

Most Department of the Navy activities and 
contractor operations are required toy SECNAV- 
INST 10462.18 to report on the equipment uti- 
lization and application. Although SECNAVINST 
10462.18 specifies the formaf^i^ these reports, 
most activities require utilization data for their 
own use atoove and toeyond what they are required 
to report. 

The Qollection of operating data, analysis 
of utilization and perfoiinance, and continuous 
review of existing procedures are factors' which 
can toe used' for evaluating the effectiveness 
of existing data processing systems and for 
improving the original plans. 

When practical, results of the analysis can 
toe presented in chart form displaying trends. 
These should illustrate to the manager the 
trend of the operations and point out areas 
which need detailed attention. Other results 
may toe in report form for future guidance. 
Principal review areas of an installation's op- 
erations are: 

' 1 . . Equipment utilisation 

2. Utilizatibn rates 

3. Benefits 

4. EquiMient capatoilities 

5. Manpower effectiveness 

6. Maintenance 

7. Production schedule 

8. Adherence to the installation's approved 
data processing program 

EVALUATION DATA . ' 

Analysis of ADP will vary in intensity ac- 
cording to the size of the installatioh. Larger 
installations of the multicomputer variety may 
ejqpend continuous effort along these lines and 
may devote one or more personnel towards this 
end. 

While time estimates may present a fairly 
good indication of the time required for a joto, 
actual machfne utilization statistics should toe 
kept so that comparisons with the' estimates, 
and adjustments as hecessary, can toe made. 



Joto requiremfents, workloads, and operating pro- 
cedures are sutoject to change from time to time, 
and careful evaluation of machine utilization can 
provide valuatole assistance in revising operating 
schedules necessitated toy such changes. 
Operating data can toe ototained from machine 
utilization sheets and joto cards, or other forms 
^used for recording machine and personnel usage 
facts. , Such data can toe used for performing 
several types of evaluations toy desired form. 

Varloufe m€|jthods may toe used for recording 
machine utilization. In maiiy installations, a 
time clock is made availatole near or 'on the 
console in order to allow exact clocking in and 
out of all program runs. A time card should 
provide for recording such items as which pro- 
grams are run, when started, when ifinished, 
type ^ of operation (production, program test, 
rerun, etc.), and components used. A sample 
time utilization card is shown in figure 8-4. 
Other forms may toe devised and used, depending 
-upon the needs of the •particular installation. 

TJie advantage of this DUAL CARD method" 
is that it serves as, tooth a source document 
and processing medium, allowing* the manipu- 
lation of facts and the preparation of reports 
to toe performed toy mechanical means, thus 
saving consideratole clerical effort. 

A realistic picture of machine utilization 
is toased on the PERCENTAGE of availatole time 
- used rather than On the. ACTUAL time used. 
Availatole time is toased on the numtoer of hours 
included in a normal work shift, minus any 
machine downtime. The actual 'time used^ di- 
vided toy the net time avSilatole, yields the per- 
centa^e^of machine utilization. Statistics of this 
sort, when analyzed over a period of time, may 
indicate a need for revising the operating sched- 
ule so tha^ peak workloads can toe reduced. They 
may indicate also the need for procurement of 
adfjitional equipment oi Uie possitoility of 
releasing Isome yf the existing equipment. 

Machine utilizahon statistics can toe used 
to determine the total time required for comple- 
tion of each data processing joto, to show the time 
during a given period when each joto was actually 
performed, and to indicate the machines used 
in completing the joto. Such statistics will provide 
for maintaining more rigid and realistic operating 
schedules, ^as well as providing the toasis for 
detern^ining time and cost figures for each joto. 
Machine ^hourly rental rates (or prorated hourly 
cost rates for purchased equipment) and operator 
v^ay rsHtee can toe introduced into machine utili- 
zation cards through the use of master cards 
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I I I I I I 



PROGRAM NUMBER 



1 


1 


MO. 


DAY 



start" 



CODE ASSIGNMENT BLOCK 31 
(THIS BLOCK MUST BE FILLED IN) 



9 ^ END OF SET UP 



13 ^ stop" 



ASSEMBLE 



6 MACHINE TEST 



T 


^TEST 


7 


POWER FAIL 


21 


25 










31 


P 


PRODUCTIO^N 


8 


SCHEOMAIN 


III 


1 












R 


RERUN 


9 


UNSCHEO MAIN 


MACHINE 
TYPE 


NO. OF 
TAPES 


RO 


PR 


PU 


PT 





78.138 



Figure 8-4, — l^ample 



time utilization card. 



3 



to permit computations' of the total cost for 
each job, 

/ Operating data may lye used to a certain 
extent as an assist. in maintaining equitable work 
distribution among machine operators. It must 
be kept in mind, however, that niachine opera- 
tion doers not, in * many cases, represent the 
total effort required in executing a data proc- 
essing procedure. Manual* steps required for 
posting and checking control totals, handling 
exceptions,' and performance of ojlier clerical 
functions increase the total time required for 
the complete processing routine, 

IMPROVEMENT THROUGH EVALUATION 

Managers of ADP installations should be on 
a constant lookout for ways in which to improve 
the operating efficiency of the installation. Im- 
provements may be made occasionally on the 
basis of sudden inspirations but, more likely 
than not, they are the result of careful review 
and, analysis of existing reports, prpcedux^s, 
machine usage, operation, and e5q)erience. Co- 
operation on the part of all personnel concerned, 
from uppez" management to data handlers, is 
essential if^ improvements most beneficial ^to 
an installation are to be realized. ^ 

. Improvement of Reports, — All reports being 
produced by a data processing installation should 
be reviewed periodically to determine if the 
preparation of each report is justified, Und if 



any changes can be made v^ich will improve 
their quality. Increases in job requirements bften 
result in the establishment of new reports, some 
of which may contain informatio?! similar to that 
in reports presently being prepared, It^may be 
possible to consolidate two or more reports into 
one that will provide rd|pients with the required 
information, resulting^ substantial savings of 
time and money within th$ installation. 



Improvement of Procedures, — Changes in re- 
port requirements may necessitate establishing 
new operating procedures or modifying existing 
procedures, Nejy procedures which are put into 
effect without first analyzii^ existing procedures 
may cause an overlap or duplication of work 
already being performed. On the other hand, 
cancellation of job requirements may elimipate 
some of the job steps in existing procedures. 
In the interest of realizing the most efficient 
operation, all operating procedures should be 
reviewed from time to time^to determine whether 
any changes are required so that procedures 
may serve the most useful purpose, 

1 

Improvement of Machine yeage, — One Of the 
principal objectives of a supervisor should be to 
achieve maximum utilization of the data process- 
ing equipment for which he is assigned control. 
Maximum valuie is assured only when such 
equiitfnent is used productively to the maximum 
extent possible during a regularly scheduled 
work shift. A careful analysis of machine utili- 
zation over a period of time may reveal several 
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important facts. It may reveal that certain 
machines are standing idle for several hours 
each day during, the **slack period*' but are 
used extensively for overtime , work during a 
peak period. Machine rental rates generally are.^ 
based on a stip ilated charge for a specified 
number of hours of operational use time for 
each machine during a calendar month. Addi- 
tional charges a(5crue when equipment is used 
in excess of the! operational use time. In the 
interest of economy, the . operating schedule 
should be analyzed and revised if possible to 
provide for more evenly distributed work/throu^- 



lachines 



period, thus reducing peak 
amount of extra use charges. 



out the rental 
workloads and the 

some cases an analysis of machine ulj^iJi- 
zation\may indicate consistent idle time'^^^'fer 
throughout the month. While^^ 



certain 

this maj/^be construed to mean that jobs are 
being penbrmod in the most efficient manner, 
it means also^thall room for improvement still 
exists if maximum value is to be derived from 
the equipment. In this , case, the supervisor 
should search for additional work which would 
produce results of value to the recipient without 
placing an undue workload oivany given machine 
required for the job. 

It fS iiupossible to realize optimum machine 
utilization if Equipment is notkept in good working 
order. Equipment needs periodic attention, not 
only for repair of malfynctions but for preventive 
maintenance as- well. The supervisor should work 
out inspection schedules with the custodier engi- 
neer, maintain close control over machinfe per- 

^ formance, and secure the cooperation of machine 
operators in exercising necessary care in the 
us© of equipmenlj^ Just as "an ounce of pre- 
vention is worth a pound of cure,** SOnWill a 

^ sniall amount of preventive maintenance on the 
part of operators go a long way toward keejJing , 
machines in top working conditiovu 

Improvement of Operation.— When productive 
tools are provided for performing jobs better 
and faster/ there is a natural tendency to forget 
the job the PERSON is doing and to concentrate 
attention on the job the MACHINE is doing. 
While^ data processing equipment may perform 
•hnany of the detailed^ repetitive, and routine 
fuhctiOns, the operator still performs important 
.duties which the equWient cannot do. He mlist 
exercise the functions of control, analysis, judg- 
^ ment, decision, anji evaluation, which remain 
the most important asqpcts of a given operation. 



Operation efficiency will vary^ depending upon 
the training and experience of the operator wd 
the nature of the job. . 

As equipment with greater productive poten- 
tial is brought into use,*the THINKING function 
of the operator increases in importance. To 
/nii%tfate, consider the difference' between an 
operation performed with an accounting machine 
and one performed with an electronic data proc- 
essing system. If an operator using an ac- 
counting machine fails to set alteration switches • 
Correctly, he- may produce a worthless report. ' 
When his error is discove„red, the only cor- 
rective action necessar^6^to set the switches 
correctly and re^run the report. If he ib, using 
an EDPS, however, he may accidentally use 
master tape reels , for a writing operation, and 
by inserting protective rings can destroy valu- 
able records which may be extremely difficult 
or impossible to reconstruct. 

■* • 

Past performance records determine 
the standard operation efficiency which the 
supervisor uses when assigning time require- 
ments to various iiabsvi^iid when establishing 
schedules. It ^shojjld be me^bjectlve of each 
supervisor to jmse this standard gradually ismd 
continually, xrhcrc are a number of ways in 
which tha operating standards of a data processing 
installaTOn can be raised. A continuous on-the- 
job training program should be instituted and 
maintained for machine operators. Manuals of, 
procedure containing accurate operating instruc- 
tionp for all jobs perfonfled should always be 
av^lable to operators; Morale should be kept 
high by promoting better working conditions^ 
improving administrative relationships, and by 
beng fair and impartial. Above all, supervisors 
should exhibit those traits which mark a man 
£^s being a real leader of people. 



Use Idle Time^Productively 



Another method of improvement is to use 
idle machine time for productive purposes. Some 
of this idle time may be used in relievifig the' ^ 
peak workload period, as indicated previquflly. ^ 
Other ways of reducing idle time include pro- 
viding more , infomiation pn existing reports, 
preparing additional reports In those^ a^eas not 
previously mechanized, and adding more record- 
keeping functions to the *n(iachine8 when it is 
economical to c)o so. The economies that can 
result from mechanizing additional parts of the . 
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record-keeping activities of an organization can 
Well Justify the cost. When idle machine time' 
is employed for additional work, the cost may 
be negligible compared with the results. 

The use of idle machine time is more easily 
controlled for EAM applications than it is for 
EDP systems. S^mptbnes it may be found that 
one installation cannot possibly find enough jobs 
to keep its hardware In full-time oi)eration» In 
this, case, the possibility of sharing the system 
with another organization should be investigated. 
In this way, maximum utilization of the systeni, 
may be reisilized while at the same time lowering 
the operating costs for the installation. and pro- 
viding services to additional users. 



PERSONNEL EVALUATION 

The efficiency of machine operators must 
be considered when assigning time factors to 
various Jobs and estabt^jshing schedules for EAlVf 
operations. Likewise, the skill and expedience 
of progT'ammers must be considered when setting 
a tar^t date for completion of a program for 
an EDPS. In either case, evaluation generally 
is based on a comparison of an indivldual^'s 
capabilities against standards established from 
past performances of skilled perisonnel. 

When evaluating, the work of a machine oper- 
ator, it is important to consider his training 
and experience. Fpr a new operator, the number 
of cards processed ko^ the number of errors 
made are not so important as^ how much im- 
provement he is making. This trend is the best 
indication of the type of production that can be 
expected in the development oi each operator. 
The efficiency of ah operator should be^eas- 
ured against established standards only after 
he has reached a level rate of production. 

Skill and experience must be taken into 
consideration also when evaluating the efficiency 
of a programmer. A new' programmer may 
require an excessive amount of time and may 
encounter considerable difficulty dur,ing his early 
attempts at writing programs. These programs 
may require extensive desk checking and machine 
testing before they can be executed successfully. 
Eventually, he will have been at the job of writing 
programs long enou^ so that his efficiency can 
be measured against what is expected of him. 
If he measures up io expectations, he may be 
considered a qualified programmer. On the other 
hand, if he does not have what it takes to be a 



programmer, it may be better to reassign him 
to other duties more in keeping with his capa- 
bilities. ' . 



PROGRAM MAINTENANCE 

Program maintenance should be a matter 
of concern to. everyone associated with it. Once 
a program is successfully converted to the data 
processing system, it is subject to chai^. 
Experience 'has proved the need for - and value 
of makir« periodic changes to a program after 
it is in operation. Some of the more common 
reasons for making- program changes can be 
attributed to many such things as; ' ^ 

1 4 Additional^ output needs 

2. Desirfe for I/O format changes \^ 

3. Normal changes — such as new or obsolete 

requirementSv, 

4; Changes in ADP equipment, new or im- 
proved programming techniques, change in aux- 
iliaiy equipment, etc. 

5^ Changes In the scope of application 

6. Realization that some aspects of a pro- 
g3:am's results are not acceptable 

7. Unrealistic input requirement 

^ 8. Misunderstandings regarding the output 
requirements of the program 

9. A possible or unforeseen condition or 
occurrence 

Once a program is released for production 
after final review and found acceptable Under 
operating conditions, it must be completely docu- 
mented, as outlined in chapter two of thismanuaU 

Once these areas are covered, the original 
programmer should be relieved of most of the 
responsibilities of the program,' so that he 
may work on another program. Since it is 
possible the original programmer may be trans- 
ferred before a program is completed,, all pro- 
grams should be maintained by a predetermined 
section or division. Where major chains to a 
program are required, the original program- 
mer, if available, may be called on for as- 
sistance. 

The need for keeping documentation current 
is essential. Procedures must be established 
to ensure that changes made to programs are 
immediately and completely documented. 

The section or division charged with program 
maintenance should maintain also a master copy 
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✓^of each mn manual. This master copy has a 
twofold purpose: 

1. To prevent loss or destruction df program 
instractions - 

2, To facilitate the preparation of new run 
manuals in the machine toom when they become 
dirty and/or torn 



' MAINTENANCE OF EQUIPMENT 

Although the increase in purchased ADP equip- 
ment has aroused considerable interest regarding 

' ADP equipment maintenance, it is fundamental 
that whether the equipment is leased or pur chased, 
the user must be assuredof its reliable operation. 
Consequently, the data processing maiiager must 
devote special attention to scheduled andunsched- 

" uled maintenance toiaseure uninterrupted flow 
of products to the <flfetoniers. Also, continued 
revtew • of maintenance can avoid unnecessary 
data processing equipment costs. 

The following comi«n6n maintenance classifi- 
cations and definitions are used: 
:^ f ' 

CORRECTIVfe MAINTENANCE (CM). — Main- 
tenance performed Xsy the technician (contractor 
or Government) which result^ from equipment 
failure and which is performed as required, 

and, therefore, on an unscheduled basis. 

/• . . ^ ■ 

PREVENTIVE MAINTENANCE (PM). — Main- 
tenance performed by the technician (contractor 
or Government) which is designed to keep the 
equipment in proper operating condition and \s^ich 
is performed on a scheduled basis. 

Close liaison with the vendor's local repre-' 
sentative on maintenance matters is encouraged. 
The vendor, is required, contractually, to keep 
the equipment in first class operating condition. 
It is, therefore, mandatory that there is a com- 
'plete understanding on all equipment maintenance 
matters between the installation and the vendor's 
representative. 

Local management must be thoroughly knowl- 
edgeable concerning all terms and conditions 
of pertinqnt,contracts. In the maintenance areas, 
as in all others, these terms and conditions must 
be applied with care to ensure that the best 
interests of the Navy are served. 

The Navy in recent years expanded its po- 
tential to maintain ADP equipment with its own 
personnel, namely |pr that ADP equipment being 



employed aboard ships, remote locations, and 
security. When in-house maintenance capability 
is employed, the scope of the data, processing 
manager's responsibility will increase. 

Close jcoordination with assigned DS's is 
mandatory' for proper maintenance. The man- 
ager's attention should also be focused on such 
items as stock levels, replenishment of peculiar 
parts through vendor distributors, and the host 
of problems associated with in-house supplies. 



EMERGENCY BACKUP PROCEDURES 

Great strides have been made in improving 
the reliability of hardware and reducing down- 
time. When a computer breaks down, it is 
. usually assumed that it will not be for long. 
In spite of the progress that has been mdde, 
the possibility of a prolonged breakdown during 
a critical period does exist. 

An organization may be extremely dependent 
on the ADP system, and a breakdown of the 
computer could paralyze the whole operation. 
Provision for backing up the system should 
be tailored to the specific installation needs. 
In general, the backup procedure need not be 
elaborate. These procedures may consist of 
working arrangements with another installation 
having a compatible ADP system* In some cases 
an alternative manual procedure may be the 
answer/ An" additional possibility would be to 
perform only partial processing while the system 
is inoperative and catch up when the system 
again becomes operational. In the event of a 
total* tjreakdown in equipment consideration must 
be given ta the following: 

Where is the nearest duplicate system? 
How does it differ? 
Is it available? 

<!f the maintenance technicians cannot find the 
problem, work stacks up, the situation becomes 
more and more critical, and by the time the 
decision is made to seek another computer the 
situation may be approaching the panic stage. 
Included in the plans for the backup procedure 
should be a time element for delay — that is, 
the plans should specify how long the system 
can be inoperative before the procedure is im- 
plemented. 

Emergency conditions requiring planning 
action include local disasters such as a fire, 
e>q)losion, flooding, or a: similar catastrophe. 
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SECURITY 

• Proper procedures and controls should be 
estabUshed tor handllngp stowing, and processing 
classified data. Much of the Information required 
can toe found in OPNAVINST 5510,1 series. The 
OPNAVINST contains the DOD directive 5200.28, 
Security Requirements, for ADP systems, and 
DOD manual 5200.28-M, ADP Security Manual, 



SUMMARY 

Supervision is a strange and seemingly un- 
definable "ability, trait or quality. Some people, 
appear to be natural leaders. Others appear 
to be loners who \vill not be led and do not want 
to lead. Still other people appear to be followers 
always toeing and wanting to be led. Boot cam^^ 
seems to take all typ^ of people and put them 
on the road to being the leaders 'aiad super- 
visors required In the Navy, 

In an atmosphere such as boot canip> every- 
body starts to learn about the "world'' of which- 
they are to became a part. They* have the 
chance to learn and progress on an equal basis. 
They are in essence *'from the same mold" 
as those before and after them. They are usu- 
ally all treated in much the same manner (dis- 
ciplinary, hygiene requirements, meaL servings ^ 
clothing, etc). This tends to put everyone on 
the same basic footing. When a person is sure 
of the rules he lives under, what his- job is, 
how long he has in which to accomplish things, 
etc,, he is more willing to learn and progress, 
as hd is mor6 self-assured. 



This en^/ironment may* not be evident to 
the **boot," but it is present, and it is a building 
block for his future. As the recruit learns abSut 
his mlli'tan^ requirements in boot camp, 6e 
learns of fils future technical occupation in a 
(at least for most apprentices) Claps -'^A'' 
school. Again, regulations are set forth. Most 
all people are starting to train professionally 
at the ^ame knowledge level, and they are still 
exposed to the same environment as in boot 
camp. That is, they are observing the senior 
petty officers Instruct, conduct inspections, 
counsel and in general perfonn all the military 
and professional duties. This exposes the young 
Navy people to the path that they will follow 
in the N^vy, ^ 

They are in training for the leadership/ 
Supervisory position they are to eventually as- 
sume in their career. Examples are being set 
by the senior people. These examples must be 
good, ot the desire to remain and attain the 
senior positions will not be instilled. 

Most training courses for leadership/ 
supervision/management- are comprised of fic- 
tional situations. These, situations are then dis- 
cussed as to which solution would be the best. 
Most all solutions are based upon thorough 
knowledge of all factors contributing to the 
specific problem and what will b^ the probable 
outcome. These courses, together with technical 
experience In a rating and the constant exposure 
to a well-supervised environment, almost always 
successfully develop the natural'', supervisory 
qualities required by the senior petty officers 
In the Navy, 
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^ APPENDIX I 

RESERVED WORDS / 



The following is a list of reserved words used in COBOL. These words should not be used as 
names, or the results may be unpredictable. 



ACCEPT 


COPY 


GO 


MODE 


ACCESS 


CORR 


GREATER 


MODULES 


ACTUAL 


CORRESPONDING 


GROUP 


MOVE ^ 


ADD 


CURRENCY 


HEADING 


MULTIPLE 


ADDRESS 


DATA 


HIGH- VALUE 


MULTIPLY 


ADVANCING 


DATE-COMPILED 


HIGH- VALUES 


NEGATIVE 


AFTER 


DATE-MIITTEN 


HOLD 


NEXT 


ALL 


DE 


I-O 


NO 


ALPHABETIC 


DECIMAL- POINT 


I-Or-CONTROL 


NOT 


ALTER 


DECLARATIVES 


IDENTIFICATION 


NOTE 


ALTERNATE 


depe;nding 


IF 


NUMBER 


AND 


DESCENDING * 


IN 


NUMERIC 


ARE 


DETAIL 


INDEX ? 


OBtTECT-COMPUTER 


AREA 


DISPLAY 


INDEXED 


OCCURS 


AREAS 


DIVIDE ^ 


INDICATE n 


OF 


ASCENDING 


DIVISION 


INITIATE / 


OFF 


ASSIGN 


DOWN ^ 


INPUT \J 


, OMITTED 


AT 


ELSE 


INPUT-OUTPUT 


ON 


AUTHOR 


END 


INSTALLATION 


OPEN 


BEFORE 


' ENDING 


INTO 


OPTIONAL 


BEGINNING 


ENTER 


INVALID 


OR 


BLANK 


environment' 


IS 


OUTPUT 


BLOCK 


EQUAL 


JUST 


PAGE 


BY 


ERROR 


JUSTIFIED 


PAGE-COUNTER 


CF 


EVERY 


KEY 


PERFORM 


CH 


EXAMINE 


KEYS 


PF 


CHARACTERS 


EXIT 


LABEL 


PH 


CLOCK-UNITS 


FD 


LAST/ . 


PIC ^ 


CLOSE 


FILE 


LEADING 


PICTURE 


COBOL 


FILE-CONTROL 


LEFT 


Plus 


CODE 


FILE-LIMIT 


LESS 


POSITION 


COLUMN 


FILE-LIMITS 


LIMIT 


POSITIVE 


COMMA 


FILLER 


LIMITS 


PROCEDURE 


COMP 


FINAL 


LINE 


PROCEED 


COMPUTATIONAL 


FIRST * 


LINE-COUNTER 


PROCESS 


COMPUTE 


FOOTING 


LINES 


PROCESSING 


CONFIGURATION 


FOR 


LOCK 


PROGRAM-ID ' 


CONTAINS 


FROM 


LOW- VALUE 


QUOTE 


CONTltOL 


gen£;rate 


LOW-VAI^ES 


QUOTiTS 


CONTROLS 


GIVING 


MEMORY 


RANDOM 
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RD 

READ 
RECORD 
RECORDS 
REDEFINES 
REEL 
RELEASE 
REMARKS , 
RENAMES 
REPLACING 
REPORT '* 
REPORTING 
REPORTS- 
RERUN 
RESERVE 
RESET 
RETURN 
REVERSED 
REWIND 
RF 
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RH 


SOURC E,-C OM PUT EH 


1 y FJb 


RIGHT , 


SPACE 


T T XTTT* 

UNIl 


ROUNDED 


SPACES 


TTXTT'TT 

UN1|1L 


RUN 


SPECIAL- NAME^ 
STANDARD ^ 


UP 


' SA 


UPON ^ 


SAME 


STATUS 


USAGE 


SD 


STOP ^ 


USE — 


SEARCH ^ 


SUBTRACT ^ 




SECTION 


SUM 


VALUE 


SECURITY 


SYNC 


VA LUES 


SEEK 


SYNCHRONIZED 


VAnYlINLi 


SEGMENT-LIMIT 


TALLY 


WHEN 


SELECT 


, TALLYING ^ 
^ TAPE 


WITH 


SENTENCE ^ 


WORDd 


SEQUENTIAL 


TEBMINATE 


WORKINp-ST ORA G E 


SET 


THAN v 


WMTE 


SIGN 


• THROUGH ^ » 


ZERO 


SIZE 


THRU 


ry T "o f^n* c 


SORT 


^ TIMES 


r» ¥7< o /%c 

ZEKUb 


SOURCE . 


TO 
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INDEX 



AcMi^vlng teamwprk within your own group* 
117-119 

elements to consider in de^loping coopera- 
tion, 117 

cooperation with your fellow supervisors, 119 
cooperation with your superior, 11-8 

Acquisition, perjsonnel, 97 ^ 

Adminlstrklil^e chain of command-, 100 

AI^ installations, -small, 109 

ADP personnel organization, 97t109 ^ 
responsibilities, 97 

ADP personnel requirements, 101-109 , 

Advancement, 1-4 

Appendix 1, reserved words, 134 

Arithmetic verbs, 68 

Automatic data processing system j(ADPS), 88 
. B 

Backup procedures, emergency, 132 
Billet data, 99 



Change requests, originating, 100-109 
Chief of naval operations, 98 . 
Chief of naval personnel, 98 
Closed shop, 120 

COBOL divisions, 31 ' 

data division, 31 

environment division, 31 

identification division, 31 

procedure division, 31 
COBOL introduction, 29-39 
COBOL structure, 32 ^ 

coding she^ format, 32 

words, 32 ' 
Command/management manual (CM), 8 . 
Commanding officers, 99 
Computer operation^ manual (OM), 8 
Computer programming documentation. Introduc- 
tion to, 6 

document components, 6 - 



Computer system hardware, 88 
Computer system software, 88 
Condition-name condition, 58 ^ 
Conditional expressions! 75 
Configuration section,' 37 
Console operator, 107 
Control clerk, 108- 
Control progi:ams, OS/360, 91 



/ 
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Data base specification (DS), 8 
Data division, 31, 40-59 
Daj& management, 91 
Data movement verbs, 73 
Data organization, 40-42 

data record, 41 . * 

elementary item, 41 

file, 42 

group item, 41 
Ipdependent iten\, 42 
item, 40 

Data processing manager, lOl ^ / 
Data processing system, automatic 
Data processing technician rating, Z 
Data system, 87 ^ 
Definitions, system, 87 
Determining manpower requirements, 98 

billet data, ^99 

manpower surveys, 99 

MARP, 98 

requirements, allocation, and procurement, 98 
staffing criteria, 99 

Development control manager, 102 

Discipline maintenance, 11^-^117 

Document components, 6 

Dpdmnent types, 6-9 

pommand/management manual (CM), 8 
computer operation manual (OJVI), 8 
data base specification pS), 8 
data requirements document (RD), 7 



PS), 88 
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INDEX 



Document types (cont.) 

functional description (FD), 6 
program maintenance manual (MM) , 9 
program specification (PS), 8 
system/subsystem specification (SS), 
test analysis report (RT), 9 
test and implementation plan (PT), 9 

Documentation, 5-28 



Introduction to COBOL, 29-39 
I acknowledgement, 30 • 

^ history and background, 29 

Item, 40 



Job management, 



Elementary Item, 41 
Emergency backup procedures, 132 
rEnllsted advancement system. Navy, 3 
Environment division, 31, 36-39 
^configuration section, 37 
g^ut-outjput section, 3d 
organ! 2^atlon and structurej 36 
spe'blal-hames, 38 
Equipment maintenance, 132 
Evaluation and Improvement, 127t;| 
evaluation data; 128 ^ '\ 

Improvement through evaluation. l29- 
Evaluation, personnel, 131 
Expressions, conditional, 75 
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Keypunch operator, 109 
Keypunch supervisor, 108 



) 
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Label processing; 91 
Language^ tr^jislatord^, 92 * 
Librarian, 106 
Local documentation requirements, 1>-13 
suggested litforma^lon, 11^ 



M 



File, 42 

File section, 42-54, 

file description (FD), 42-54 
'Fleet requests short form, lOl 



Group items 41 



H 



Hardware, computer system, 88 



Maintaining discipline, 114^117 

art of giving orders, llA^ ^ | 

art of reprimanding^ 116 > 

human relations aspect^ of discipline, 116 

positive and negative discipline, 116 Y - 
Maintenance of equipment, 132 
Maintenance, program, 131 
Maintenance programmer, 108 ' 
Management information system (MIS), 87 
Manager of data processing, lOl 
Manpower authorizations, requesting changes to, 

99 ' 
Manpower management, 97 
Manpower requirements, determining, 98 
Manpower 8urveys,.99 
MARP, 98 

Military manpower sponsors, lOO 



N 



Identification division, 31, 36 

organization and structure, 36 
Improvement and evaluation, 127-131 
Independent items, 42^ 57 
Input/output section, 39 
Input/output verbs, 61 

ERLC^ 
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Naval operations, chief of^ 98 
Naval personnel, chief of, 98 
Naval tra!lning trend, 4 . ' 
* Navy enlisted advancement system, 3 
who will T&e advanced?, 7t 
Notations, symbols, and rules, 33-36 
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Open shop, 120 "7 ~ 

C^eratlr^ procedures; l20 

closed shop, 120 » j 

combination open/closed shop, 120 

open shop, l20 
Operating systemsi, 89-91 

label processing, 91 

logical IOCS, 91 
Operations control manager, 104 
Operations supervisor, 104 
OPNAV 1000-3, 100 ^ 
Originating change requests, 100-109 

OPNAV 1000-3, iOO 

short form for fleet requests, lOl 
OS/360 control programs, 91 

data man^;ement,''^l 

job management, 92 

task man^;ement, 92 ' 



Personnel acquisition, 97 

manpower management, 97 

personnel administration, 97 ^ ^ 

Personnel evaluation, l3l 
Personnel organization, ADP,''97-109 
Personnel requirements for ADP, 101-109 

console operator, 107 
r control clerk, 108 

development control manager, 102 

keypunch operator, 109' 

keypunch supervisor, 108 

librarian, J.06 
( maintenance programmer, 108 

manager oi^data processing, lOl 

Operations control man£^r,104 

operations supervisor^ 104 

programmer., 107 

programming supervisor, lOS 

senior console operator, 105 

senior programmer, 105 

senior systems analyst, 104 ; 

standsCrds controller, 106 

systems analysis supei^sor, 103 

systems analyst, 107 

training technician, f06 

unit record equipment operator, 108 
Positive and negative discipline, 116 
Primary* support comtnftnds and cnlces. 
Procedural verbs, 61 
Procedure division, 3l, 60-86 
Procedure paragraphs, 60 © 
Processing programs, system/360, 92-94 
Production control and scheduling, l24 
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Program maintenance, l3l 
Program maintenance nianual (MM), 9 
Program specification (PS), 8 
Programmer, 107 

Programming documenta-tion^ introduction 
computer,- 5 ' 
Programming supervisor, l03 



to 



Record items, 54-57'' 
tleprimandlng art, 115 ^ 
Requesting changes to maiq)0wer authorizations, 
99 . 

administrative chain of cAnmand, lOO 

commanding officers, 99 

military manpower sponsors, lOO 

primary support commands and offices, lOO 
Reserved words, appendix 1, 134 
Rewards and responsibilities, l 
Rule A notations and symbols, 33-36 



i 



Scheduling, l2l-l2i 

production control scheduling, l24 

scheduling operations, 122-124 
Security, 133 

Senior console operate^, 105 
Senior programmer, l05 
Senior systems analyst, 104 
Sequence control verbs, 80 
Small ADP installatiohs , 109 
Software, computer system, 88 
Special-names, 38 - ^ 

Staffing criteria, 99 ^ 
Standard documentation, need for, 9-11 
Standards controller, 106 . 
Structure ol COBOL, 32 
Supervision, 110-133 
Supervision, technical, 119 *^ 
Supervisory position, 110-114 ^ 
^ common mistakes, 110 
fine line. 111 

supervisory duties and responsibilities, 111- 
113 ^ 

traits of a good supervisor, ii3 
Surveys, manpower, 99 
Symbols, rules, and notations, 33-36 
System/360 processing programa* 92-94 

language translators, 92 , < 

service programs, 92 ^ 
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88 



Systein/360 processing programs <cont.) 

ufeer-wrltten programs ,194 

utility programs, "93 
System definitions, 87 

automatic data prbcesslng system (AIJiPS) 

data system, 87 
. management information system (MIS), 87 
System/sutosy stein ^peclflcatjion (SS), 7 
Systems, 87-96 

Systems analysis supervisor, 103 
Systems analyst, 107 



U 



Unit i'ecord equipment operator, 108 
User- written programs, 94 
Utility programs, 93 



Verbs, 61, 68, 73, 80 
arithmetic, 68 
data/movement, 73 
input/output, 61 
procedure, 61 
sequence control, 80 



Task maiM^ ment, 92 

^Technical supervision, 119 

Test analysis report (KT) , 9 

Test and implementation plan (PT), 9 

Time factors and work loads, l25-l27 

Training technician, 106 

Translators, language, 92 

Trend of i^aval training, 4 

Ty^es of documents, 6-9 ' 
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Wqrk loads and time factors, l25-i27 
determining time factors, l25-l27 
measuring work volume, l25 

Working-storage section, 54-59 
condition-name condition, 58 
independent items, 57 ^ 
-yecord items, 64-57 
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QUALIFICATIONS FOR ADVANCEMENT 



This booklet Iprovides you with a list of qualifications for advancement that' pertain to Data 
Processing Technician l&C. The official source of this list is the Manual of Qualifications for 
Advancement, blAVPERS ^;8668-C, change 3- The assignment numbers given opposite the qualifications 
refer to the assignments in the NRCC, Data Processing Technician l&C, NAVEDTFA 91275-2, Each 
course assign4»ent contains information* related to a practical or knowledge factor, as shown. 

DATA PROCESSING TECHNICIAN V ' 

■. » ' ^ 

Data Processing Technicians operate data processing equipment to record- source data; Set up and 
operate data pry>cessirig equipment, including data transceivers, sorter^, collators, reproducers, 
interpreters, accounting machines , ' and digital electr^-hic data processing machines for accounting 
and statisti9al (purposes; process incoming information and^make routine and special reports as 
required; operate genera^fe^p^rpose digital computers; and in the l;ii-ghBr paygrades' participate in 
progrannning, sy^tem^anal^is;<^d designing electronic data processing systems. 



QUALIFICATIONS FOR ADV; 



Requfred for 
Advancement to 
DJ* 



Covered 
in 

Assignment 



A. SAFETY . - ' ' . , 

1.00 Practical Factors ^ 
No specific ones for E-6, E-7 
, B. ELECTRIC ACCOUNTING f^CHIN? SETUP AND OPEliivriON 
1.00 Practical Factors 

' .60 Wire and/or diagram a reproducer control panel for summary 
punching ^ . . . 

.61 Wire and/or diagram a collator control panel for selection 
between limits ' 

.62 Wire and/or diagram an accounting machine control panel for 
summary punching, storage, special program, Multi-Line Read 
(MLR), Multi-Line Print (MLP) , and crossf ooting. ...... 

C. ELECTRONIC DATA PROCESSING AND PERIPHERAL EQUIPMENT 

1.00 'Practical Factors * 



.60 
.61 

.62 



.63 
.80 



.81 



2.00 

.60. 
.61 
.62 
.63 
.64 
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Construct decision tables 

Write, debug, and document a 'sort/merge progr^ with 

minimum supervision. ^ , 

Analyze an EAM to EDP system conversion and deteraine data 
input, processing, and output requirements wi1|| minimum 

supervision ' 

Prepare a program run book 

Write, debug, and document a proggram utilizing multiple file 
in^Jbt, multiple format output, and table lookup without 

supe^^sion ^ . 

An^yze and document conversion of a. card oriented EDP_ system 
to a tape or disk oriented EDP system without supervision. . 

Knowledge Factors 

Types, descriptions, ahd Ibonsequences of overflows 
Character istics^f open aAd closed subroutines 
Methods and differences ck infix and prefix notations. 
Functions of index registers 

TVppjlications and differences of fixeji- and. variable-word 
lenfifth machines 



E-6 
E-6 

E-6 



E-6 
E-6 



E-6 
E-6 



E-7 
E-7 



E-6 
' E-6 
E-6 
E-6 

E-6 



1, 2 
1, 2 



1, 3- 

,1, 2 
1/ 2, 3 



\ 
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QUM-IFICATIONS FOR ADVANCEMENT Required for 

Advancement to 

* DP 

C. ELECTRONIC DATA PROCESSING AND PERIPHERAL EQUIPMENT - Continued* 
2.00 l^wledge Factors - Continued 

.65 ^Procedures for maintaining programs ...<.... \.' .... E-6 

.66 Basic methods and applications of systems analysis, . ..... E~6 

.67 Process and .purpose of binary searches. E-6 

.68 Construction and advantages of subroutine program" . . . • • *: ^"^ 
.69 Differences and uses of hull^ spice, and numeric zero ' 

characters ' ^iu-^ 

.70 Functions and purposes of checkpoint, breakpoint, and 

branchpoint routines ' ' * ^"^ 

lil Methods and purposes of multiplexing. .......... . E-6 

.72 Characteristics and functions of chained, pushdown, and 

pushup lists f. . . . ^ E-6 ^ ^ 

.73 Characteristics and functions of Macro instruction E-6 ^ 

. .74 Methods of serial, parallel, and random access processing . . E-6 
.80 Methods and applications, of -fixed and floating point arithmetic 

calculations . ^. . . . E-7 

.81 Piirposes and characteristics of absolute, automatic, relative, 

skeletal, specific, straight line, and symbolic coding. . . . E-7 

Z. ADMINISTRATION^ 

1.00 Practical Factors | 

.60 Ensure accurate and timely processing using local operating, 

* d'ata collection, and^verif ication methods < . E-6 

.61 Train and evaluatei subordinates in local machine^ operations . E-6 
.80 Administer local procurement pr9gram and ensure efficient "bse 

of expend^able items ..... ^. / • r • • ^"^ 

.81 Prepare and maintain flow charts for manual and machine 

operating procedures . . E-7 

.82 Dfesign report forms ..... v; * ^ 

.83 Provide administrative contrql and ensure reportlhg and work 

^ schedule efficiency ....... • E-7 

.84 Analyze proposed EDP changes. , E-7 

*85 Revise and iffi^J^oxe operating and scheduling procedures. . . . E-7 

2.00 Knowledge Factors 

.60 Methods of- computing machine workload E-6 

.61 Purpose of audit trail. ......... .. r .. E-6 

.8d Methods and procedures for ADP site preparation, installation, 4^ 

and operation . . . i . ^"^ 

.81 Scopes and general contents of cADP installation instructions, 

manuals, and handbooks E-7 

.82 Procedures for ADP installation technical instruction 

develo£xnent and promulgation. *E'-7 

* .83 Scope and general contents of ADP Review and Evaluation Program 

.SECNAVINST 10462 . 18-series , E-7 

• 84 Scope and general contents of ADP Program Reporting System 

Resources Accounting SECNAVINST 5238.1 aeries . • • ^ E-7 



Covered 

in 

Assignment 



1, 2, 31 
1, 3 , 
2 

1, 2 



1 

1, 3 

1,' 2 

2 
2 

2 

.1, 2 



1, 3 
3, 4 ' 

3,M 

1 
1 

1 

1, 3 
1, 3, 4 



3 

1, 3 
3 

1, 3 

1 

4 
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DATA PROCESSING TECHNICIAN 1 & C 

NAVEDTRA 10265-C , 

^ This course was prepared- by the Naval Education and Training 
' Program Development Center, Pensacola, Florida 
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INTRODUCTION 

This cpurse consists of this assignment 
booklet, th^ accompanying rate training manual, 
and the answer sheets. Each assignment is made 
up of a series of items based on assignment 
readings in the tesctbook. At the beginning of 
each assignment is listed the specific text 
material that should be studied. The answer 
sheets to be (iomplet^d are enclosed as a separate 
package * 

If there -4.S an errata sheet • included with 
this course, make aJ^ indicated changes and 
corrections in the assignment booklet and text- 
book. 



PREREQUISITE 

Although there is no mandatory prerequisite, 
it is redonmended that the Data Processing 
Technician 3^2, NAVEDTRA 91274-2, be completed 
prior to taking this course. 

HOW TO COMPLETE THIS COURSE SUCC^JSSFULLY 

To complete this course successfully, you ^ 
must meet^the following standards: If you are'^ 
on active duty, the average of the grades earned 
on all assignments miist be at least 3.2. If you 
are NOT on active duty, th^ average of the 
grades eam'ed on all assignments in each 
CREDITABLE UNIT of the course miist be at least 
3.2. (See the Naval Reserve Retirement box for 
the retirement points evaluated for this course.^) 

Study those pages of the textbook listed 
for each assignment. Pay particular attention^ 
to the illustrations as they give a lot of infor- 
mation in a small space. Making yqur own drawings 
will help y oil "Understand some of ihe explanations 
you read. Also, read the learning objectives. 
They will tell you what you will be able to do 
after haying read the material and answered the 
" study i'tem^ . 

Read each item carefully. Consult your 
textbook to help you select the BEST ANSWER. 
You may discuss difficult points in the course 
with your Division Officer of shipmates. However, 
the answer that you select must be your own. 



Indicate your answer directly on the answer sheet 
by erasing the appropriate block. If a page 
number appears, you have made an incorrect answer. 
Re-study the text, , starting at that page, and 
make another selection. A correct answer for 
each item is made when a "C", "CC", or "CCC" is 
exposed. " Scoring the answer sheets is explained 
■ later in this booklet. 

Use only the designated answer sheet for 
each assignment. Follow the directions found on 
the 'answer sheet to determine the proper proce- 
dures for completing it. ^ 

The enrollee should exj^cise care in 
erasing, -as an inadvertent erasure will "be con- 
sidered an error. Hot^ever, the scoring talkie is 
adjusted to absorb occasional error in erasurep 
without course failure. 



? - 

> 

WHO WILL ADMINISTER YOUR .COURSE 

■>■ 

If you are, assigned to a command whicti main- 
tains your records, your nonresident career course 
will be administered by your Command. All other 
courses will be administered by the Naval Educa- 
tion and Training Program Development Center. 
Consult your Division Officer and follow the 
instructions, stated below for Local Administra- 
tion if your course is administered by your 
Command. Follow the instructions for Naval 
Education and Training Program Development Center 
administration if your course will^ be adminis- ^ 
tered by the Center. 

SELF-SCORING ANSWER SHEETS 

lief ore making anj^^^erasures on the answer 
sheets, fill out all blanks. 

Submit your completed assignments ,to the 
officer designated. He will check the accuracy 
of your score and discuss with you any of the 
questions that you do not understand.^ You may 
wish to-record your score in the assignment 
booklet as a check of your progress since self- . 
scoring answer sheets are not returned. When 
the entire course has been completed and ^ satis- 
factory grade attained, a notation to this effect 
should be made by your local command in- your 
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service record.. By this means you will be given 
credit far your work . 

The Naval Education and Training Program 
Development Center doesr not issue Letters o^ 
Satisfactory Completion to enrollees . who have 
their courses administered by their own command. 

TEXTBOOK * 

The textbook for this course need not be 
returned to the Center. ' 

- r 

WHEN THE COURSE IS ADMINISTERED BY THE NAVAL 
EDUCATION AND TRAINING PROGRAM DEVELOPMENT 
CENTER 

Adhere as closely as possible to the 
schedule prescribed by the Chief of Naval Educa- 
tion and Training of at least one assignment per 
month. ' If unusual circumstances prevent this, 
write to the Center explaining 'the difficulty. 
Time extensions are granted when justified. 
Remember, however, that unnecessary dele^ in • 
completing the course may, if you are a Reservist, 
prevent you from earning enpugh retirement 
credits to complete a year of Satisfactory 
Federal Service. 

SELF-SCORING ANSWER SHEETS 

Fill out all blanks on the answer sheet. 
Unless you sxipply all the information required, 
"it wi^^l be impossible to give you credit for ' 
your Work. 



Enrollees are -to RETAIN each completed • , 
assignment until a creditable unit is. finished 
(or the entire course if , the course is NOT 
'divided into units), at which time the assign- 
ments are to be forwarded to the Center in one 
of the envelopes provided. The enrollee should 
record his grades, as the IKOR answer sheets 
are not returned by the Center. 

The Center will verify and record your 
assignment scores and will .notify you of your 
final grade by isstiing a letter of satisfactory 
compltetion. Completion of creditable units of 
a course vill be certified by stamping tl),e last 
assignment of each unit with the unit average 
grade and date and returning it to the enrollee. 

WHEN PREPARING FOR YOUR ADVANCEMENT EXAMINATION 

Your examination for advancement^will be 
based on the latest edition of the Manual of 
Navy Enlisted Manpower and Personnel Classifica- 
tion and Occupational Standards (NAVPERS 18068). 
It is possible that the qualifications for your 
rating may have changed since this* nonresident 
career course and its accompanying textbook 
were printed, 

s 

The study suggestions tfjat are in this non- 
resident career course, in the Rate Training 
-Manual, and in the current edition ^of Bibliog- 
raphy for Advancement Study (NAVEDTRA 10052) 
are intended to help you locate study materials 
on which the examinations wijll be based. * 

Be sure to refer to the latest editions of 
NAVPERS 18068 and NAVEDTRA lOQlW when preparing 
for your examination. 



y NAVAL , RESERVE RETIREMENT - 

This course is evaluated at 8. Naval Reserve retirement points. These points 
are creditable to personnel eligible to receive them under current directives 
governing retirement of Naval Reserve personnel., Points will be credited upon 
satisfactory completion of the entire course. 

Naval Reserve retirement credit wf 11 not be given for this course if the 
student has previously received credit for any Data Processing Technician ISC, 
ECC, ECC/FITS, or NRCC. 
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WHAT IS THE COURSE OBJECTIVE 

While completing this nonresident career course, the student will 
demonstrate his understanding of course materials by correctly answering 
items on the following: data processing career promotion system, optional 
and required publications for study, standard data processing documenta- . 
tion, basic ^eleinents of COBOL, COBOL Identification Division, COBOL 
Environment Division, COBOL Data Division, COBOL Procedure Division, 
various definitions of the term system, hardware and software planning, 
^ and personnel and equipment management. 
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Naval nonresident career courses may Include a variety of items — jnyltlple-cholce, true-false, 
matching! etc. The Items are not grouped by type; rjegardless of type, they are presented 1m the same 
general sequence as the textbook material upon which they are based. This presentation Is designed 
to preserve continuity of thought, permitting step-by-step development of Ideas. Some courses use 
many types of Items., others. only a few. The student can readily identify the type of each Item (and 
the action required of him) through. inspection of the samples given below. 

MULTIPLE-CHOICE ITEMS 

Each item contains several alternatives, one of which provides the best answer to the item. 
Select the be$t .alternative and erase the appropriate box on the answer sheet. 



The erasure of a correct answer is in- 
dicated in this way on the answer s^^eet: 



SAMPLE. 

s-1. The first person to be appointed Secretary of Defense 
under the National Security Act of 1947 was 

1. George Marshall 

2. James Forrestal > 
, 3. Chester Nimitz 

4. W11\1am Halsey 

TRUE-FALSE ITEMS 

Determine if the statemer\t is true or false. If any part of the statement is false the state 
ment is to be'considered false. * Erase the appropriate box on the answer sheet as indicated below. 





1 


2 
F 




s-lH 


C 



The erasure of a correct answer is also 
indicated in this way on the answer 
sheet: 



T 



- f. SAMPLE 
s-2. Any naval officer is authorized to corresponS 
officially with a bureau of 'the Navy Department 
without his commanding officer's endorsement. 

MATCHING ITEMS 

Each set of items consists of two columns, each listing words, phrases or sentences. The task 
is to -select the item in column B which is the best match for the item in column A that is being 
considered. Specific instructions are given with each set of items. Select the numbers identifying 
the answers and erase the appropriate boxes on the answer sheet. J 

^ SAMPLE ' . 

In items s-3 through s-6, match the name of the shipboard officer fn column A by selecting from 
column B the name of the department in which the officer functions. - 



A. Officers 
s-3. Damage COTitrol Assistant 
s-4, GIG Officer 
'S-5, Assistant for Disbursing 
s-6. Communications Officer 



^ B. Departments 

1. Operations Department 

2. Engineering Department 

3. Supply Department 



The erasure of a correct answer is in- 
dicated in this way on the answer sheet: 




How To Score Your immediate Knowledge of Results (tkorV Answer Sheets 

Sampl e only 




Total the number of in- 
correct erasures (those 
V. that show page numbers) 
^-^for each item and place 
the blank space at 



1 th 



the end of each Item. 



Number of boxes 
erased Incorrectly 



Your score 




u * r«ru column(s) of Incorrect erasures and find your score In the Table at the 

bottom of EACH answer sheet. 



NOTICE: 



. -r" P^^^rSr''^'' appears, review text (starting on that page) and erase again' ' 

until C , CC , or "CCC" appears. For courses administered by the Center, the^maxlmum 
""n^r "correct erasures) will be deducted from each Item which does NOT have 

a C , CC . or CCC" uncovered (I.e.. 3 pts. for four choice itams, 2 pts. for three choice 

Items, and 1 pt. for T/F items). 
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Assignment 1 



! Advancement f Documentationy Introduction to COBOL 

1 ^ , 

i Textbook Assignment: Data Processing Technician l&C^ NAVEDTRA lt)265-C> pages 1 through 37 



Learning Objective: Indicate the benefits, 
reapohsibilitieas t^eqidrements, and aoupcea of 
additional information aaaociated with advance- 
ment in the Data Prooeaaing Technician ratine/. 



1-1. 



1-2. 



Advancement in rating is profitable to ^ 
both you and the Navy. What is one of the 
roost lasting of the personal benefits you 
receive from advamcement? 



2. 
3. 



The higher standard of living made 

possdLble by increased pay 

The greater prestige you acquire 

The satisfaction you derive from 

increasing your knowledge and skills 

The more challenging assignments you 

receive 



Wh^t should be your attitude toward 
understanding the duties and respbnsi- 
bilities of other ratings? 



3, 



4. 



^t is important that I maintaijf good 
personal relations with senior petty * 
officers in other ratings # but this 
does not necessarily mean becoming 
familiar with their duties. 
As a Data Processing Technician, I 
cam perform my work without knowing 
anything about the duties and responsi- 
bilities of other ratings. 
My basic responsibility is to tr^iin 
my subordinates and master my own 
field, so I should not waste my time 
leeiming about other ratings. 
I should learn as much as possible 
eibout the duties and responsibilities 
of personnel having other ratings in 
order to coordinate my efforts with 
theirs « 



1-3. As you advance in rajking, you should 
strive continually tp improve your 
knowledge of grammar and to enlarge 
your vocabulary in order to ^ 

1. communicate more easily and effectively 

with others 
2* avoid criticism from subordinates 

who have higher formal education 

3. vitalize your \ns true tion techniques 

4. impress your subordinates with your 
superior command of the language 

1-4. You happen to read about a new development 
in electromagnetic research which may be 
applied in electronic data processing ^ 
devices. You treat this news as something 
to 

1. disregard until you receive indications 
J the Navy is concerned 

2. keep alert about in case it should 
affect your work 

3. forget because practical applications 
may be years away 

4. get immediate particulars about from 
your division officer 

1-5. Which of the following naval activities 
use data processing services? I 

1. Personnel, supply, and fiscal 

2. Research and seciirity 

3. Communications and operations control 

4. All of the above 

1-6. All of the following actions are qualifica- 
tions for advancement to DPI except 

1. completing required military and 
professional training courses 

2; being recommended by your educational 
services officer 

3. passing a servicewide competitive 
exaonination 

demonstrating the ability to perform 
all the practical factors 
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1-7. DPI Reynolds has passed the ivritten ^ 
examination for advancemsnt to DPC. Which 
of the 'following factors io aoonTg thooo 
which bear on Reynold's chances for 
actually advancing to DPC? 

£. His length of time in service 

2. His examination score 

3. ' The quota for DPC 

4. All of the above 

Looming Objective: Define the term documentation 
and diQciv^Q the document components aa required 
by SECmVINST 5233.1. 



1-15. What total nmaber of compononts is 

required for each cdhplete document? 

1. 7 

2. 6 
3.5 
4. 4 

Learning Objective: IHqcuqs in general the 11 
different document typed and their uBee at ADP 
inQtallationo. 



1-16. 



1-8. 



1-9. 



Documents are a medium that can best be 
described by which of the following 
statements? 

1. Any record that has permanence 

2. <,Any record that can be read by man ' 

3. Any record that can be read by 
machine 

4. All of the above 

Documentation may cause lost time by those 
people utilizing it if, according to the 
text, what is found in the documents? 

1. Many illustrations 

2. Over wording 

3. Unfamiliar teftns 

4. Organized layout 

What is the instruction that attempts to 
standardize documentation pertaining to 
ADS in the Navy? 

1. SECNAV 5322.1 series 

2. SECNAV 5233.1 series 
- 3. SECNAV 5232.1 series 

4. SECNAV 5323.1 series 



In items 1-11 through 1-14, select the mnemonic 
from column B that is assigned to the document 

listed in column A. * * 

*- * 



1-17. 



Which of the following is a true statement 
pertaining to the FD? 

1. It provide«3 t-hQ user with a «tateraent 
of the technicJil ^^opacts of software. 

2. It should be written in ccnputer- 
oriented lan^iHige. 

3. It does not require user concurrence 
for any portion of development or 
updating. 

4. It reflects the initial definition 
a programming project. 

Which of the following is the normal 
'reason for preparation of the RD? 



1. 



3. 
4. 



1-10. 



When a user group is generating and 

maintaining system files 

When many analysts/progrannners will 

utilize the same data 

When data elements are required 

When pro^irammers re<^uire data 

limitations for a system 



1-18. 



Many data cloments have been standardized, 
to help principally in which of the 
following areas? 

1. Software simplification 

2. Ccmnonality of data structures 

3. Limiting RD wording 

4. V Manufacturer adherence to 

specifications 



1-19. What document is written after the FD to 





A. DOCUt^T 




MNEMONIC 


define further the systems separate areas 










of responsibilities, such as functions? 


1-11. 


Program Maintenance 


1. 


PD 






Manual 






1. Data Requirements Document 






2. 


RT 


2. System/Subsystem Specifications 


1-12. 


Data Requirements 


^ 




3. RT 




Document 


3. 


RD' 


4. RD 


1-13. 


Test Analysis Reports 


4. 


MM 




1-14. 


Functional Description 
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1-20. Which of tho following otatehonts is tme 
concerning changoo to tho ocopo of tho 
oyotGia effort during drafting of the SS? 

1. Ti)Q SS cannot modify the ocope as 

sot forth in tho FD. 
'2. ThQ SS can modify the ocope without 
regard of t?ho FD. 

3. Tho SS cannot laodify onall oyotoa 
Qcopoo. 

4. The SS can modify the ocopo but should 
oubmit the change for tho FD. 

1-21. If it is prepared, which of the following 
documents would moot probably bo uoed . 
for guidance in program development? 

1. ,FD 

2. RD ^ 

3. PS 

4. SP 

1-22. The Data Base Specification will uoually 
be prepared for which of the following 
situations? 



1-26. Which of the following control/operating 
requiremonto io MOT preciooly detailed 
in the Computer Operations Manual? 

1. Internal logic of a program 

2. Initiation of a oyotem 

3. Run procedures of a program 

4. Abnonnal tfennination of a program run 

1-27. The oupportiidl illustration in the OM 
ohall bo concerned with which of the 
following? 

1. Program logic 

2. Delineation of program flow 

3. Input data flow 

4. Ptv^i-omming flowchart 

1-28. What document io produced primarily 
for upkeep or updating of programs? 

1. PS 

2. DS 

3. OM * 

4. MM 



1. When many prograiraners will bo using . 
different data 

2 . When many prograiraners are coding for 
different data 

2<^ When many analysts are developing 

many subsystems requiring the same 

data [ 
4. When many analysts are developing 

many subsystems requiring different 

data 

V l-23. The Data Base Specification should be 

developed tor agreement with which other 
document due to the standardization of 
data ^IfimeiiLa? 

1. RD * 

2. FD 

3. SS 
4'. PS 

1-24. What section (s) of the CM will provide 
user staff personnel with the most 
detail for responding, to system requests? 

1 . One and two only 

^ 2. Two and three only 

3. Two and four only 

4 . Three and four only 

^ 1-25. Which of the following is NOT a section 
of the CM? 

1. System summary 

2. Staff functions related to technical 
operation ^ 

3. General distribution ; 

4. File query 



1-29. For small projects, how many total 
manuals may be combined into the 
Project Manual? 

1. One 

2. Two A 

3. Three 

4 . Four 

1-30. Which of the following documents provides 
a presentation of deficiencies of 
proposed systems? 

1. PT 

2 . RT 

3. RD 

4. PS 

Learning Objective: Recognize and deterwino the 
amount of documentation required at various ADP 
inatallationa . 

1-31. By referring to figure 2-2, of the text, 
what value would be given if a response 
time to data inputs averaged three weeks? 

1 . One 
'2. Two 
,3. Three 
4. Four 

1-32. Figure 2-3 of the text suggests what 
level of complexity is required to 
produce an FD? 

1. 38 

2. 27 

3. 26 

4. 24 
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1-33. • If locai^^oinnand rQquiremonta are less 

than thoso opocified in SECNAVINST 5233.1, 
what tvro things are ffecommended as an aid 
for documenting? 



1-38. *If a table were cono true ted of the four 

elements Arizona, Arkansas, Alaska, and * ^ ^ 

Alabama, which should logically be the ^ r j 

third element? . - ' 



1-34. 



1-35. 



1-36. 



- \. Local terms and Technical Note 02 
of SECNAVINST 5233.1 

2. . Terms and Technical Note 02 of 

SECNAVINST 5233.1 

3. Unique command terms and Technical 
Note 02 of SECNAVINST 5233.1 

4. Terms and Technical Note 03 of 
SECNAVINST 5233.1 

For local documentation, anticipation of 
Changes for a system could be included 

in which subject area? ^ 

1 

• .* 

1. Project References' 

2. Objectives 

3. Table Definitions 

4. Control Instructions 

If a system is planned for l^al use 
only and there are to be four programs, 
which of the following is true concerning 
documenting objectives? 

1. - There should be a narrative statement 

of the system only with a problem 
solution included. » 

2. There, should be a narrative statement 
of the system and a single program 
problem statement only. ^ 

3. There should be only four program 
problem statements. 

4. There should be at least a narrative 
statement of the system and foUr 
program problem statements. 

Whifch of the following local documentation 
areas contain a section which should be 
distributed to the key punchers? 



1-37. 



1. Project , References 

2. Objectives 

3. Input Sources 

4. Data Base Layouts^ 



/ 



VJIiich of the following is a true statement 
concerning a data base? 

1. A data base is a collection of 
unrelated records. 

2. A data base is always a file. 

3. A data base is always at least as 
large as a file. . 

4. A data base is never as large as a 
file. 



7 



1. Arizona 

2 . Arkansas 

3 . ^Alaska 
'4. ^Alabama 



^1-39. Parameters should be listed under which 
area of local documentation? 

1. Table Subparts 

2. Contxrol Instructions 

3. program logic 

4. Input Sources 

In items 1-40 through 1-43, select the subject 
descriRtion from column B that would 'appear in 
the documentation area title listed in column A. 



A. DOCUMENT 



B. SUBJECT DESCRIPTION 



1-40. Backup Procedures 1. Source language 

progreun deck listed 

^1-41. Program logic 

2. Primary system 
1-42. Program Listing (s) fa£lure procedures 

1-43. Operator's Manual 3. Programming flow- 
chart 

4 . Step-by-step 

physical operation 
requirements 

Learning Objective: Determvne the number* of 
^iviaiona required in a COBOL program and ^ 
i^ognise the general utilization and aompoaitron 
of\eaah diviaion. 

1-44. What is the to^al number of divisions in 
a COBOL program? 

r \ 

1. One mandatory and' three optional 
- 2. Two mandatory and two optional 

3. Three mandatory and one optional 

4. Four mandatory 

1-45. During compilation, what is the name of 
the ¥irst division required of a COBOL 
program? 

1 . • Identification 

2 . Environment 

3 . Data 

4 . Procedure 
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1-46. Which of tho following io the most 

'important entry in the Identification 
Division? 

1 • Author * 8 name 

2. Date of coding 

3. Program name 

4. Classification code 



Items 1-53 through 1-56 are to be judged True or 
False. 

1-53. There are at least 5 divisions of a . 
CXDBOL Program. ► 

1-54. CXDBOL Programs may be compiled on one 

computer and executed on another computer. 



1-47. 



1-48. 



1-49. 



1-50. 



1-51. 



1-52. 



The Environment Division can describe the 
computer to be used for which of ^e 
following functions? 



Program execution only 
ProgVam execution and compilation 
Program compilation only 
Program ceding and translation 



What division of COBOL is germed mostly 
hardware-dependent? 

1. Identification Division 

2. Environment Division 

3. Data Division 

4. Procedure Division 

The Data Division provides which of the 
following descriptions? 

1 . Physical records only 

2. Logical records only 

3. ^Physical and logical records 

4. Data blocks only 

What record is available to the COBOL 
program being executed? 

1. Logical xecord 

2. Physical record 

3. Buffer record 

4. Block record 

The Procedure Division contains which 
of the following entries? 

1. The hardware configuration 

2. The security classification 

3. The narrative description of the 
problem 

4 . The programmer coding ^or problem 
solving 

Which of the following should be followed 
in coding the Procedure Division? 

1. Data flowchart 

2. Compiler cortf igiiration 

3. Programming flowchart 

4. Narrative program descriptiop 



i-55. Detailed descriptions of files are found 
in the Environment Division. 

1-56. A magnetic tape used for data input will 
move, each time a logical record is called 
into memory. 

Learning Objective: Recognize the standard 
character set of COBOL Characters and their use 
in structuring words, statements, sentences, 
and paragraphs, 

1-57. Which of the following would NOT be an 
acceptable COBOL word? 

1. 10 

2. D0G . 

3. Z-IG 

4 . 0A/T 

1-58. Which of the following statements is 
correct concerning every COBOL word? 



1. 



A word may contain no more than 

37 characters. 

A word may contain only 10 

alphabetic characters. 

A word pay contain only 30 characters. 

A word inay contain no more than 30 

characters and must e?id with a period. 



1-59. Which of the r following is a correct 

statement concerning a COBOL data name? 



1. 



It is found only in the ^Environment 
Division. ^ 
It is formed by any combination of the 
39 characters t 

It is used to denote a data item. 
It is technically referred to as a 
record name. 



1-60. - Which of the following words may NOT be 
used as a data name? 

1. words beginning with an alphabetic 
character 

2 . «*A hyphenated alphabetic word 

3. words that are only different in 
spelling 

4. A hyphenated reserved word 
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Lemming ObJeoHvo: Define the ca^ize of a COBOL m items 1-67 through 1-69, select from column B 
aoding sheet. the example for the phrase in column A. 



1-61. What columns are sorted to correctly 
sequence a punched program deck? 

.^-1^ 1-3 , ' 
» 2. 1-6 ^ . : 

3.4-6 
4. 4-11 

1-62. In your textbook, figure 3-1 shows' that 
column 7 is used to denote 

(A) . of various w6rds ' 

continuation, divisions 
. coded. in (B) of the coding 



A. PHR^E 


B . 




A Keyword 


1. 


ALTER 


Programmer supplied 


2. 


(literal) 


word 








3. 


ERROR 


An optional > 






staten^Snt portion 


4. 


[PROCEED JTO] , 



sheet . 



Margin A, Area B 



1. (-A) continuation, (B) Margin A 

2. (A) continuation, (B) Area B 

3. (A) divisions, (B) Margin A 

4. (»A) divisions, (B). Area B 

1-63. What coliimns in a punched program deck x 
have no effect during "bompilation? 

1. 1-6 

2. 1-7 ' 

3. 72-80 

4. 73-80 

Learning Objective: Interpret the aymbolaj rules j 
and flotations found in the format of COBOL 
statements. 

1-64. Braces enclosing 2 or more elements of a 
statement indicate which of the following 
to a prograirtmer? 

1. He/may use any one of the choices, but 
must use at least 'one. 

2. He may use any niimber of the choirs. 

3. - He must use only the one underlined. 

4. He must .use the choice of literal if 
it is am option. 

1-65. What term applies to all uppercase COBOL 
words? 



1-67. 
1-68. 

1-69. 



Learning Objective: Recognise the entries for 
the COBOL Identification Division. 

'1-70-, What is the first required , entry in the 
IDENTIFICATION DIVISION? 

1. DIVISION HEADER 

2. IDENTIFICATION DIVISION 

3. PROGRAM- ID 

4 . ID-DIVISION 

1-71. What is the t^tal number of required 

keywords in the IDENTIFICATION DIVISION? 



1. 1 

2. , 3 

3. 9 
4.. 12 



1^-72. iihich of the following, if any, optional 
statements has a direct effect on the 
object program? 

1. DATE-COMPILED 

2. PROGRAM- ID j, ' 
- 3. SECURITY 

4. No optional statement does 



1-66. 



1. Keywords 

2. Required 

3 . Optional 

4 Reserved " ^ 

Repetition may oQcur* for what portion of a 
format statement that pertains to an 
eMipsis? 



1. 
2. 

3. 
4. 



To «the left, enclosed in brackets only 
Tr> the right, enclosed in br2u::ket8 or 
braces 

To the right, enclosed in braces only. 
To the left, enclosed in brackets.or 
braces 
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Assignment 2 



Introduction to COBOL, COBOL Data Division, COBOL Procedure Division 



Textbook Assignment: Data Processing Technician l&Cr NAVEDTRA 10265-Cj pages 37 through 86 



Learning Objective: Define the composition of ' 2-5. 
the COBOL Environment Division and recognize 
the entries of each sectidn. ^ ' 

2rl. What is the^otal 'number of sections in 
the ENVIRONMENT DIVISION? 

1. One * - ' 

2. Two 

3. Three 2-6. 

4. Four 



When four files are to be used with a 
program, how many total times will the 
FILE-CX)NTROL paragraph name appear? 

1- One 

2. Two 

3. Three 

4 . Fo\>r ' 

Which of the following is a correctly 
written SELECT statement? ^ 



2-2* What is the name of the paragraph that 
identifies the compiling computer? 

1 . SOURCE-COMPUTER * 

2. SOURCE COMPUTER 

3. CONFIGURATION-SECTION 

4. CONFIGURATION SECTION 

2-3. What entry in the CONFIGURATION SECTION 
supplies the memory size of the computer 
for program execution? 

1. Computer-name following the first 
paragraph 

2. Implementor-namp f-llowing the first 
paragraph 

4 3. Computer-name following the second 
paragrapn 

4. Implemen tor -name "^following the second 
paragraph 

2-4. Which of the following is 'the best 
* description of the .SPECIAL-NJ^S paragraph? 

1. It allows a subroutine to be developed 

during program execution. 
2- It allows a programmer to write a 

subroutine for off-line control. 

3. It allows a reserved word to be 
substituted by a progrcuraner assigned 
mnemonic. 

4. It allows a reserved word to be 
assigned for -use in the 
IDENTIFICATION DIVISION. 



1. SELECT DO-GFILE ASSIGN TO SYSINl. 

2. SELECT DOG/FILE ASSIGN TO SYSINl. 
3- SELECT DOGFILE ASSIGN TO SYSIN 1. 
4i SELECT DOG FILE ASSIGN TO SYSINl.. 

Learning Objective: Recognize and define the 
terms used for data organization in a COBOL 
Data Division. 



2-7. 



2-8. 



The Data Division is made up of two 
sections called the ' (A) 



and thp 



SECTION 



FILE SECTION, FILE- 
(B) 

Working storage section. 



WORKING-STORAGE SECTION 

1. "(A) FILE SECTION, (B) WORKI NG- STORAGE » 
SECTION 

2. (A) FrLE-SECTION, (B) WORKING- STORAGE 
SECTION 

3. (A) FILE SECTION, (B) WORKING STORAGE . 
SECTION 

4. (A) FTLE-SECTION, (B) WORKING STORAGE 
SECTION 

Which of the following is NOT a term used 
to denote entry types in the data division? 

1 . Elementary item 
%% o Data record 

3* File record ^ 
4. ^Independent item 
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2-9. 



Which of the following related items 2-15. which of the following is a correct label 

would constitute a data record? ' jrecord clause for a multireel file? 



2-10. 



2-11. 



1. pata files and elementary groups 

2. Elementary itemis and files 

3. droup items and elementary items 

4. Group items and independent :^tems 

A data record may be referred to by what 2-16. 
other name? 

1. ^lementary file 

2. ^ Logical record 

3. Physical record 

4. Data group 

Which ^f the following items is used to 
define constants of the elementary item 
type? 



. 1. Record 

2. File 

3. Group 

4. Independent 

Learning Objectives Determine the five section 
entry codes required for file deacriptzon in a 
COBOL program. 2-17. 

e 

2-12. ' What will normally be the first level 

indicator found in the data ^division for 
file description? 

1. FILE SECTICfN 

2. FD 

3. DF . 

4. FILE DESCRIPTION 

I 

2-13. Which of the following statements is 

correct in regard to the file-name entry 
for file description? 



1. LABEL RECORDS IS STANDARD 

2. XiAriBL RECORDS STANDARD 

3 . LABEL RECORD ARE STANDARD 

4. LABEL RECORD IS STANDARD 

Which of the following statements is ^ 
correct regarding the data-name in the 
data records clause? 

1. It is an arbitrary name given by the 
programmer. \ 

2. It must be from the list of reserved 
words. 

3. It must be the same as the file-name 
in the SELECT statement- 

4. It must be an A Margin ^entry and 
end with a period. 



Learning Objective: Describe the record 
description entries available for coding a 
COBOL program including the' item description 
entries^ FILLER option^ and the PICTURE i;}ause 
with appropriate data cJ^acter symbols. 



In a data record description of a record 
with: one group item With four elementary 
.it2^s, two group items, and one group 
item with two elementary items, what level 
indicators would be required? 

1. 01, 02, 03, 03, 03, 03, 02, 02, 03, 
and 03 

2. 01, 02, 03,^ 03, 03, 02, 02, 02, 03, . 
03, and 03 

3. 01, 02, 03, 03, 03, 03, 02, 02, 02, 
03, and 03 

4. 01, 02, 03, 03* 03, 02, 02, 00, 03, 
and 03 



1. It is an arbitrary name given by 
the programmer. 

2. It mu^ be from the list of reserved 
wor^s. 

3. It must be the same as the file- 
name in the SELECT statement. 

4. It must be entered in the A Margin. 

2-14. If a record^escription indicates 130 
characters and the blocking clause 
indicates 10 records, how many total 
characters are in the pHysical record? 



2-18. Which of the following specifications 
are provided ty an elementary item 
description? 

1. Physical record size only 

2. Logical record size only 

3. Physical record size' and class of item 

4. Logical record Size and class of item 



1. 
2. 
3v 



10 
130 
140 
1300 



For items 2-19 through 2-21,. select the statement 
in column B that pertains to the PICTURE 
character category in c©l|jmn A. 

^ A. CATEGORY 

» 2-19. Editing symbol 



2-20. Data character 
f symbol 

2-21. Operational symbol 



B. 
1. 
2. 



STATEMENT 

The character T 

Indication of 
an assumed 
decimal point • 

The character X 



FD STUDENT-HELP 

BLOCK CONTAINS 20 RECORDS 

LABEL RECORDS ARE STANDARD 

DATA RECORD IS READING- All^D . 
01 READING-AID. , 

02 FOR-MATH PIC IS S999V99. 

02 MORE-MATH PIC is PPP99 . 

02 NON-MATH. 

03 ELEM-ONE PIC IS A(16) . 
03 ELE*1-TW0 PIC IS XXA(5) 

02 FILLER PIC IS X(20) . 

02 CARD*NO PIC IS AA. 



4. Replacement* 
symbols 

2-22. Which, of the following is the correct. 

character- string indication for a data 
item containing eleven alphabetic 
characters? 

1. (A) 11 - 

2 . A+10 

3. All 

4. A(ll) 

2-23. I| a six-charaq^ter data item to be 

described contained special characters, 
the character- string would appear as 
which of the following? 

1. A(6) 

2. AA^(4) 

3. X(6) " 

4. XXXXXXX 

2-24. If the input data is 4652 and the 

picture is 999V99, how will the data ' 
appear in storage for calculations? 

1. 465.00 

2. 465.20 

3. 652.00 

4. 046.52 

2-25. If the input data is -1458 and the 

picture is S9999V, how will the data 
appear in storage for calculations? 

1. +1458.00 

2. -4580 

3. +01458 

4. -1458 

2-26. If the input data is 3467 and the 

picture is 9999PP, how will the data 
appear in storage for calculations? 

1. 346700 ^ 

2. .346700^ 

3. 340067 t 

4. 000034 



Figure 2-A. — File description. 
For items 2-27 through 2-29, refer to figure 2-A. 



2-27. 



What is the character length of the* ' 
physical record? 



1.. 1100 

2 . 1080 

3. 1024 

4 . 1000 

Learning Objective: Recognize th^ U symhola 
utilized for editing of data, 

2-28, If the input for FOR-MATH is 15500 and 

the input for MORE-MATH is 40, what would 
the product be if they were mulCiplied? 

1. .62000 

2. .0062000 

3. .062000 , f 

4. .6200000 

2-29. Which of the following could be a 
legitimate input data for CARD-NO? 

1. 01 

2. 2A 

3. Z ^ 

4. R@ 

2-30. If an editing picture of $****. 99 is 

provided for the data 008024, how will 
the printed data appear?, 

1. $**8*.24 

2. $$$80.99 

3. $**80.24 
/ 4. $*802.40 

2-31. If an editing picture of $$$$$.99+ is 

provided fbr the data -483088, how will 
the printed data appear? 

1. $$483.88+ 

2. $48^0.99- 
, 3. $+483.09 

4. $4830.88- 
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'2-32. 



If an editing picture of 99B999.BB999 

is provided for the d^a 01354622, how will 

the printed data appear? j 



1. 1 546. 200 

2. 01 354. 622 

3. 91B354.BB622 

4. 1 354. 622 



Learning Objective: Define the COBOL working 
storage entries including record items,- 
independent items, and oondition^name conditions, 

2-33. Which of the following ig NOT a type of 
entry that may appear in the working- 
storage section? , . 

1. Unconditional" item 

2. Independent item 

3. Conditional item 

4. Record item 

2-34. Which of the following is NOT a legal item 
description for the file section? 

1. 02 FILLER PIC IS X(10)AA. - 

2. 02^DATA-0NE PICTURE IS $$$$$$.95. 

3. 02 2-THREE PICTURE IS 9999V99. 

4. 02 DATA-TWO PIC IS .99 VALUE IS^53. 

2-35. If a data item is defined in the working- 
storage section as: 02 DATA-ONE PIC IS 
A(5) , which of the following value 
clauses is legal? o 

1. VALUE IS \43A C . 

2. ^ VALUE fS ABCDE. 
3^. VALUE 1 S * AC DE • . 
4*! VALUE IS 63841. 

2-36. If an independent item is to be set lip 
in working storage and it is to be used 
as a counter, which of the following 
t entries would ensure an initially cleared ' 
counter? ^ 



Leceming Objective: Identify, the COBOL 
Procedure Division format and define the 
associated teiwns. 

2-38. In the Procedure Division, what basic 
unit^akes up a processing step? 

* 1 . Paragraph 

2 . Section 

3 . Procedure 
4 Sentence 

2-39. One or more sentences may make up one 
routine and must always be preceded by 
which of the following? ^ 

1 . Routine-name 

2 p Paragraph-name 

3 . Procedure-name 

4 . Subroutine-name 

^-40. Which of the following is a correct 
example of a procedure name? 

1. 03AID. 

2. 03A1G 

3 . A4F0X 

4. RIGHT 

Learning Objective: Identify the input/output 
verbs and define their functions. 

For items 2-41 through 2-44, select the vert) 
from colunm B that matches the category in 
column A. 





A. CATEGORY 


B. 


VERB 


2-41. 


Data Movement 


1. 


MULTIPLY 


2-42. 


^Input/Output 


2. 


STOP 


2-43. 


Sequence Control 


3. 


ACCEPT 


2-44. 


Arithmetic 


' 4. 


MOVE 



1. 77 CTR-A PIC IS 9(4) VALUE IS SPACES. 

2. 77'CTR-A PIC IS 9(4) VALUE IS ZEROES. 
•3. 02 CTR-A PIC IS 9(4) VALUE IS ZERO. . 
4. 02 CTR-A PIC IS 9(4) VALUE IS LOW- 
VALUE. 

2-:37. In a r^ord description in the file 

secti^^i, which of the following would 
be a correct condition-^name entry for 
an item described as : 02 COLOR PIC> IS 
AAA.? r* 

1. 88 COLOR VALUE IS '84*. 

2. ^ 88 RED VALUE IS COLOR. 

3. 88 GREEN VALUE IS 'AAA'. 

4. 88 BLUE VALUE IS ^943. - ^ 



2745. Which of the following verbs is used to 
initiate the processing of data files? 



1 . ACCEPT 

2 . OPEN 

3 . PERFORM 

4 . READ 



2-46. The file-n^e of a READ statement must be 

the ^ame as which of the following entries? 

1. The 01 record description 

2. The section-name 

, 3. The close statement 
4. The FD errtry 
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2-47. What data will become accessible in the 

defined ihput area of memory by execution 
of a READ statement? 

l! A physical record 

2. A file 

3. A logical record 
4/ A label 

2-48. If the INTO option' is used in a READ 
statement, which of the following 
statements is true? 

1. The data is immediately available in 
two areas. 

2. The data is available in the input 
record area only. 

3. The data is available in the INTO 
area only. 

*4| The data is availcible in only one area. 

2-48. If a previous WRITE statement- was to 

WRITE OUTFILE BEFORE ADVANCING 3 LINES, 
how many lines would intervene between 
printing if a WRITE OUTFILE AFTER 
ADVANCING 2 "LINES is executed? 

1. Five ^ 

2. Two 

3. Three 

4. Four 

2-50. ^With a multireel file, what would happen 
^ if a CLOSE file-naifte with no option were 
" y executed? ^ 

1. All reels belonging to the file are 
rewourid. J * 

2. All reels 'are rewound and the current 
one locked. 

3. Current reel is rewound; all the rest 
are rewound and locked. 

4. Current reel is rewound; all the rest 
are left as they were. 

Which of the following is true concerning 
the statement ACCEPT EXTRA-DATA FROM 
CONSOLEONE? 4 

1. EXTRA-DATA is a reserved word. 

2. CONSOLEONE must be specified in the 
Environment Division. 

3. Tlie identifier must be specified 
' in a SPECIAL NAMES paragraph. 

4. The mnemonic -name must be specified 
in the Identification Division. 

Which of the following is an incorrect 
statement? 



2-51. 



2-52. 



1 . DISPLAY "TOTAL" ZEROES . 

2' DISPLAY "TOTAL" COUNTER- A. 

3.. DISPLAY "TOTAL" ALL. 

4. DISPLAY "TOTAL" 1345. 



2-53. If the verb NOTE starts the third 

sentence <^ a 6~sentence paragraph, 
which of the following statements is 
true? 

1. The commentary ends at the first 
following period. 

2. The commentary ends with the next 
procedure-r^e . 

3. The conpientary ends with the last 
period in the paragraph. 

4. The commentary makes the entire 
paragraph noneffective at object 
time. 

Learning Ob jeoHve: Identify the arithmetia 
verbs cmd define their functions . 



2-54. 



When will truncation of a computed 
result occur in the receiving field? 



2-55. 



2-56. 



2-57. 



2-58. 



erJc^ 
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When the result Is filibrter than the 
receiving field A j . 

When the ROUNDED optron is used, 'j, 
When both reumbers have decimal iJ^laces 
When the result is longer than the 
receiving field and the ROUNDED 
option is not used 



1. 

2. 
3. 
4. 



In the statement, ADD X, Y, Z TO A, 
which field would have its original 
contents destroyed? 



1. 
2. 

^. 
4. 



Z 
A 
Y 
X 



If A = 12, B « 4/ and D = 48, what would 
the answer be and where Would it be 
located for the following statement: 
SUBTRjVCT A, 10, B FROM D GIVING F. 



1. 
2. 
3. 
4. 



22 in A 
22 in B 
22 in D 
22 in F 



If multiplication has to be performed 
on two numbers that are to be kept intact 
for later use, which of the following 
represents the correct method? . 

1. MULTIPLY A BY B ROUNDED. 

2. MULTIPLY A BY B GIVING' C. ^ 

3. MUI^TIPLY A BY B ON SIZE ERftOR STOP. 

4. MULTIPLY A BY B. - 

Which of the following is an illegal 
DIVIDE statement? 

1. DIVIDE A INTd^ GIVING D. 

2. DIVIDE* A BY B /GIVING D. 

3. DIVIDE A BY B. 

4. DIVIDE A INTO B. 



Learning Objective: Identify the data movement 
and sequence oontvol verba, "and define their 
fm^tione. 



12-65. 



What would be the result of a comparison 
of -146 against +148? 



2-59. 



2-60. 



2^1. 



2-62. 



2-63. 



2-64. 



Movement of data is the primary function 
of which of the following veybs? 

l'. MOVE 

2. ADD 

3 . DIVIDE 

4 . MULTIPLY 

If the original contents of A, B, c, and 
D are 12, 34, 56, and' 78 respectively, 
what would he in B and D aftei^ the 
statement; MOVE A. TO B, C, D.'? 

1 . 12 in B and 12 in D 

'2. 34 in B and 56^' in D 

3. 12 in B and 78 in D 

4. 34 in B and 12 in D 

If the sending field (A) contains^ 1394 
and the receiving field (B) Contains FGHIJK, 
what will be in field B after the statement: 
MOVE A TO B.? (# symbolizes a space.) 



1. -146 would be greater than +148. 
^ 2. +148 would be less than -146. 

3. Only the numbers are considered and 
148 is greater. 

4. Algebraic rules are followed for 
numeric comparisons and +148 is » 

" greater. 

2-66. If FIELDA contains ACEDF and FIELDB 
contains ACEEF, which lette^ 'would 
terminate the comparison and what would 
thfe result be of FIELDA compared to 
FIELDB? 

1. 4th letter, comparison high 
' 2. 5th letter, comjJcirison low 

3. 5th letter, comparison high 

4. 4th letter, comparison low 

For items 2-67 through 2-69, select the statement 
frorai column B that is an example of the conditionally 



1. 139413 

2. 1394JK , 

3. ##1394 

4. 1394## ^ ' 

If the source area picture is 999V9 and 
the receiving area picture is $$$$.99, 
what would be the value of the receiving 
area after a MOVE of source data 1384? * 



expression in column A. 

A. CONDITIONAL 
EXPRESSION 

2-67. Relational 
Condition 

2-68. Sign Condition 

2-69. Class Condition 



B. STATEMENT 

X. MOVE ZER(^ 

2. TOMA NUMERIC 

3. 18 LESS HEIGHT 
4* FIELDA is ZERO 



1. 
2. 
3. 
4. 



$#13.84 
$13.84 
$138.40 
$$13.84 



IF AGE, IS LESS 17 NEXT SENTENCE 
ELSE SUBTRACT 17 FROM AGE. 
SUBTRACT AGE FROM 17- 



If the source area contains ACDEGI with 
a picture of X(6) and the receiving 
field picture is A5 what letter will be 
the 'last to be MOVEd'? 

-1. \ 

2. G 

3. E . 

4. D ' 

FIELD-A IS EQUAL TO .4466 means which 
of the following? 

tf^j * ' 

1. After execution, FIELD-A will contain 
4466. 

2. After execution, the literal 4466 
will be changed to the contents of 
FIELD-A. 

3. FIELD-A is to be compared against 
the literal 4466. 

4. Whenever FIELD-A is used, it will 
be the same as 4466. 



Figure 2-B. — Sample pr^)cedure. 

For items 2-70 and 2-71, refer to figure 2-B. 

2-70. If an input record contains an AGE of 16,' 
what would AGE contain after execution 
,of the. two sentences? 

1. 1 

2. 16 

3. 17,, -9 

4. 33 . ■ 

2-71. If an input record contains an AGE of 22, 
^ what would AGE contain after execution 
of the two sentences? 



1. 39 

2. 22 

3. 5 

4. 4 

'> 
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2-72 . What ar.e the two COBOL sequence control 
verbs used to alter normal operation 
sequence? 

1. GO and- TO * ^ 

2. PERFORM and GO 

3. PERFORM and GOTO 

4 . GO TO and PERFORM 

ft. 

2-73. If in a PERFORM statement procedure- 

name-2 is not specified and procedure- 

' name-1 is a section-name, where will • 

the return mechanism be inserted? 



2-74. Which of the following would automatically 
activate the standard ending routine of 
the Executive Routine? ^ 

1. HALT RUN. 

2 • STOP RUN'. 

3. END RUN. 

4. LAST RUN. 



1. After the last 
procedure-neune- 

2. After the last 
"procedure -name' 

' 3. After the last 
procedure-name 
4. After the last 
pr oc edur e -name 



statement of the 
-1 paragraph 

statement of thq 
-1 sentence 

statement of the 
-1 section 

statement of the 
-1 division 



J" 
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Assignment 3 



Sytams, ADP personnel Organization, Supervision 



Textbook Assignment: Data Processing Technician IfiC, NAVEDTRA 10265-C; pages. 87 through 114 



Learning OhjeoHve: Define in general the term 
syetem in nonautomated and automated areas to 
include hardioare and eoftmre. 

3-1. What is the term that refers to the 

portions required to comprise a whole? 

1. System 

2. Mlnisystem 

3. Subsystem ^ 

4. Monosystem 

In items 3-2 through 3-4 ^select the element 
from column B that comprises the system in 
column A. 



3-7. 



Which of the following systems will the 
bulk of DP*s have contact with pertaining 
to duty? 



1. 
2. 
3. 
4. 



MAPMIS 
MIS 
EDPS 
ADPS 



3-8. 



3-2. 
3-3. 
3-4. 

3-5. 



3-6. 



A« SYSTEM 
SYSTEM HARDWARE 
OPERATING SYSTEM 
SYSTEM SOFTWARE 



B. ELEMENT 

1. Unique control* 
programs 

2. Individual 
program runs 

3. Individual 
computer ^ 



Which of the following is the main method 
of getting up-to-the-minute information 
^or management jaitildzing an MIS? 

^ ji 

1, Problem isolation ^ 

2, Input monitoring 

3. Immediate control 

4. ^ Inquiry and feedback 

The type of system that refers to an 
automated, manual, or combination of 
methods for data handling is termed 
which of the' following? 

1. Memagement information System 

2. Data system 

^3. Automatic Data Processing System 

4. Operating System 



3-9. 



If a system is to hSve a. mixed 
configuration, what would probably be 
required for compatibility? 

1. Compatibility device 

2. Interface device 

3. Peripheral device 

4. Linkage device o 

Which of the following are considered 
to be the totality of software? 

1. Manufacturer and library routines 

2. User routines and compilers 

3. User routines and ;nanufacturer circuits 

4. Manufacturer and ^iser routines 



Leaxmir^'Ohjeotive: Recognize the various 
faoilitiea available in general for IBM 360 * 
operating ayatema. 

3-10. Operating syst^s are directed by which 
of the follow^;|i^ methods for job to job 
passing? ' \ * * 

'1. User prepared control cards 

2. Operator intervention 

> 3. Manufacturer hardware 

4. Assemblers and compilers 

3-11. A method, by which an operating system 

may allocate resources more efficiently 
is referred to as what? 

1. Job stacking 

2 . Multiprograimning 

3. Data management 

4. Autoprogramming * 
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3-12. A t)isk Operating SyStemt is composeci of 
^ what two maj^or sets of programs? 

1. Control and programming 

2 . Processing and operating 

3. Processing and control 

4. Operating and processing 

By -Using figure 6-1 in the text, select the 
processing program from column B that is found 
£h .the operating system in column A. 



3-21. 



In BOS, logical IOCS macros must be 
assembled in what pbsition in regard 
the problem program? ^ 



to 



2. 



The macro instructions must be 

assembled immediately after the $ 

problem program. 

The macro instructions must* be 

assembled immediately before the 

problem program. 

In BOS, it makes no difference. 

BOS does not require macro inclusion. 



OPERATING 
SYSTEM 



3-13. OS 
3-14. DOS 
3t;.5. all SYSTEMS 



B. PROCESSING 
PROGRAM 

1 . Librarian 

2. User-written 
problem programs 



3. System Generator 
3-16. What type of program is the IPL? 

1. Management 

2. Processing ^^ 

3. Supervisor 

4 . Control 

3-17. What control program resides partially 

in main storage at all times and handles 
interruption conditions in a TOS? 

1. Job control « 

2. IPL 

3. Supervisor 

4. I/O control 

3-18. If an abnormal end-of-job occurs^ which 
of the following supervisor routines can 
provide register printout in a DOS? 

1. Checkpoint/restart 

2. Checkpoint 

3. Physical IOCS 

4 . Storage print ^ 

3-19. Which of the following, type routines 

are called in by the TOS supervisor and 
r overlay other routines? 

1. Transient 

2. Temporary 

3. Transfer 

4. Tentative 

3-20. The program that^prepares the system, for 
its next job is called K^^ by which TOS . 
control program? 

1. IPL , 

2. Job control 

3 . Supervisor 

4. Initialize" 



3-22. While processing files, what provides 

for construction of index tcibles in DOS? 

1. Logical IOCS ^ 

2. Table' processor 

3. Logical blocking 

4. Multipacking 

3-23. In DOS, what is provided for assurance 

of current/correct^ editions of disk files? 

1. Check routine 

2. Date check-processing 

3. Label-processing 

4. Channel checking 

Learning Objective: Define and dieauae the 
various aontrol and proaessing progvcfife available 
ae eoftware fav IBM 360 BOS, TOS, DOS, an4 OS. 

3-24v-^^-firan OS, which control program provides 
, for file security? 

1. IFL loader ^ 

2. Data management * 

3. Job management „ 

4. SysteraT generator / 



3-25. 




3-26. 



Which of the following is the correct OS 
control program and type of scheduling 
for user-ass|gned priorities? 

1. Job management; priority 

2. Data management; sequential 

3. Job management; sequential 

4. Data management; priority 

On an OS, if many unitifc of work are 
contending for CPU use, what determines 
which unit gains control? 

1. Priority management 

2 . Job management 

3. Task management 

4. Resource management 
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3-27. tSo language tronolatpr tha^^,^ifCficluded 
in all models of S/360 oystecio io for 
which qf the following languages? 

. 1. 
2. 
3. 
4. 



Common BuDine&s Oriented Language 
Formula Translator 
Programming Language/ 1 
Assemble^ Language 



-34. Who usually pr9duces the utility tools 
for testing an operational system? 

1. The manufacturer 

2. The developer of the subsystems 

3. The supplier of the assembler 

4 . The developer, of the operational 

system * 



In items 3-28 through 3-30, select" the provision 
in column B that is provided by the processing 
program in column A. 



3-35. 



A. PROCESSING 
PROGRAM 

. 3-28. Linkage Editor 

3-29. Librarian 

3-30. BOS Load System 



3-31. 



3-32. 



B. PROVISION 



Resident system 
building from 
card input 

Random record 
sort ability 1^ 

Relocates 
compiled decks 

Source state- 
ment books 



Which of the following is NOT a utility 
program of a BOS? 

1. Tape to data cell 

2. Tape to disk 

3. Disk to disk 

4. * Disk to printer 

The programmer aid in program debugging 
on an OS is known by which of the 
following terms? 




Which erf the following type of control 
program operates on input in a random 
procedure determined by a priority code? 

1. Sequential 

2 . Sequential priority 

3. Direct priority 

4. Priority sequential 

In system documentation which, if any, 
of the stages are written utilizing 
specific computer terminology? 

1. First three st^ages 

2. Last three stages 

3. All stages if the system is small 

4. None of the stages if the system is 
large 



Learning Objective: Recognise areae of 
reaponsibility of a senior DP in organisational/'^ 
planning for propoeed hardware. 



3-37. 



Which of the following should be of 
special concern to a DP in the planning 
of hardware installation? 



1. 
2. 
3. 
4. 



Access space ^ 
Arrangement 

Ai* circulation and cooling 
Raised flooring 



/ 



Servicetest 
Autotest 
Testran 
Detest 



3-38. 



Learning Objective: Diaauaa overall points of 
interest pertaining to developing a computer 
eye tern. 



In addition to hardware considerations, 
a senior DP will be involved with which 
of the following? 

1. Training 

2. Supply procurement 

3. Personnel acquisition 

4. All of the above 



3-33. 



The programs which aid in the development Learning Objective: Define terms and describe 
of (A) programs are called forms required for personnel acquisition. 



operational, utility 
(B) programs? 



cissembler, utility , 



1. 
2. 
3. 
4. 



(A) operational", (B) utility 
(A) utility, (B) assembler 
(A) ^operationa47 (B) assembler 
utlrt rtyfttB) utility 



3-39. Which of the following personnel positions 
are the result of manpower requirements? 

a 

1. Military and civilian at shore only 

2. Military only 

3. Military at ^sea/shore and civilians 
^ only at shore 

4. Military and civilians at sea ^nd 
shore 



16 -7 

ERIC , . 



I 



3-40. Which of tho following, if any, muot 

cope v?ith personnel turnover as well as 
mobility of forces? 

1. Manpower management only 

2. Personnel administration only 

3. Manpower management and personnel 
administration 

4. None of the above 

3-41. Which of the following carries on the 

headquarters level function of personnel 
administration? 









1 




1. 


Secretary of the Navy 


2 




2. 


Bureau of Naval Personnel 


3 




3. 


Chief of iJaval "^rsonnel 


4 




4. 


Naval Personnel Program Support 








Activity 


3-49, A 



3-42. What provides for peacetime mobilization 
requirements? 

1. MARP ' " 

2. MAPP 

3. M-MARP 

4 . M-MAAR 

3-43. Who is responsible for administering the 
^ Naval Manpower Survey Program? 

1 . SECNAV 

2. ' SECDEF 

3. CNO 

4 . SUPERS 

3-44. If it is desired to change existing 

billets, what form should be submitted? 

1. OPNAV 1000-3 

2. NAVOP 1000-3 

3. MARP 1000-3 

4. DCNO 1000-3 

3-45. Who is responsible for the preparation of 
Manpower Authorizations? 

1. CNO 

2. Commandihg officers 

3. SUPERS 

4 . DCNO 

3-46. What factor must be included in a request 
for changes to manpower requirements so 
that reprog ramming will not be assumed 
by CNO? 



Quantity 
Compensation 
Grade 
Rate 



3-47. What would a command be called that has a 
special direct interest in the mission of 
another command? 

1. Military supporter 

2 . Manpower direction 

3. Military sponsor ♦ 

4. Manpower reviewer • 

3-48. Current information regarding a manpower- 
system can be checked through the use of 
which of the following? 



OPNAVINST 1000.16 series 
SUPERS Report 1008-14 
OPNAV Form 1000-3 
SUPERS Report 1080-14' 



in which of the following formats? 

1. Official correspondence 

2 . Punched card 

3 . Messages 

4 . Speedletter 

3-50. For routine requests on a short form, 

which of the following subheads includes 
data on designations? 

1. Specific Action Recommended 

2. Sillets 

3 . Situation 

4 . Equipment 

Learning Objective: Define the duties ahd^ 
responsibilities of typical personnel posi'tions 
at a large ADP installation. 

For items 3-51 through 3-54, select from column 
S the responsibilities that pertain to the 
positions in column A. 



OSITION 



S. RESPONSISILITY 



3-51. 



3-52. 



3-53. 



3-54. 



Systems Analysis 
Supervisor 

Development Control 
Manager 

2 

Manager of Data 
Processing 

Programming 
Supervisor 



1 . Evaluates 
0 applicability of 

new technical 
developments 

2 . Accepts systems 
specifications 

3. Defines scop^^f 
systems study 

4. Publishes a manual 
of data processing 
methods 
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3-55. 



Which of the following supervises all 
operations of media conversion devices? 



3-64. Which of the following is a duty of the 
console operator? 



1. Keyp\inch supervisor 

2. Unit record operator 

3. Operations supervisor 

4« Control clerk ' 

3-56. I«ibrary activities are supervised by 
which of the following? , 

«^ 

1. Maintenance progranroer 
2« Operations control manager 
3. Standards controller 
4« Operations supervisor 

For items 3-57 through 3-60, select from column 
B the duty that pertains to thc^ position in 
column A. 



1. 
2. 
3. 
4. 



Assigns console of^rators 
Analyzes test results 
Logs program elapsed time 
Balances control records to output 



3-65. Who gives direction to the maintenance 
programmer? 



1. The systems analyst 

2. The programming supervisor 
The control cl^rk 
The senior prpgrammer 



3. 
4. 



3-66. 



3-57, 

3-58. 
3-59, 

3-60. 
3-61, 



3-62. 



3-63. 



A. POSITION 

Senior console 
operator 

Librarian 

Senior systems 
analyst 

Senior 
programmer 



B, DOTY 

1. Designs documents, 
forms, emd reports 

2. Calculates machine 
utilization 
requirements 

3. Diagnoses processing 
interruptions 

4. Issues and receives 
data files 



Testing unit record control panels is 
required of which of the following? 

1. Training technician 

2. Operations supervisor 

3. Unit record equipment operator 
4'. Standards controller 



Who coordinates the instruction of a 
new employee within a department? 

1. Control clerk 

2. Training technic iem 

3. Standards controller \ 

4. Operations supervisor 

y 

A department's projection of workload 
statistics would be the duty of which 
of the following? 

1. Senior systems analyst 

'2, Operations control manalger 

3« Steuidards controller' 

4. Systems emalyst 

Who prepares the/logical interfacing 
required betj^tf^ related programs? 

1. The programmer 

2. The senior progrdnner 

3. The systems analyst 

4« The senior systems 2unalyst 



3-67. What is the main advantage of having duty 
at a small installation? 

1. You become skilled in a specific area 

2. You receive, cross training. 

3. You don't become involved in a 
"system. " 

4. You . are isolated and don*t have to 
work with other divisions. 

Learning Objective,: Identify the principles and 
pracsticee of good eicpervieionj pointing out 
mi&tdkea which euper^ieore eome times make. 

Item 3-68 is to be judged True or False. 

3-68. A high level of production indicates good 
supervision only when it is accomplished 
willingly and with interest on the part 
of the working crew. 

3-69, Which of the following should a DPI or 
DPC do upon assuming duties as a 
supervisor? 

1« Make it clear that all things will be 
changed. 

2. Tell the men that as of now no 
foolishness will be tolerated. 

3. Tell the men that he in^tends to leave 
things as they are for the present. 

4. Make the men feel good by indicating 
that he will do something about any 
gripes they have. 
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3-70. 



3-71. 



3-72. 



AG a new oupervisor on tho job, a DPI 

or DPC will be able to keep mattoro better 

in hand if he doeo which of the following? 



1. 
2. 



3. 



4. 



Truots none of his subordinateo 
Lets hiQ men know that he io not 
going to be responsible for any of 
their mistakes 

Immediately lets his men know who is 
boss and that his orders will not be 
questioned 

Accepts full responsibility for any- 
thing that takes place on the job 



The supervisor must do which of the . 
following to ensure that work is done 
properly and is accomplished on time? 



Organize the work. 

Delegate as much responsibility and 
authority as is feasible, yet retain 
the overall responsibility. 
Supervise and control the work. 
Do all of the above. 



1-73. Whicji of the following is a good 

supervisory practice that is common 
to all positions? 

1. Maintaining liaison with other units 

2. Training and developing subordinates 

3. Delegating no authority to subordinates 

4 . Disregarding suggestions by sub- 
ordinates in major decisior^s 

Items 3-74 and 3-75 are to be judged True or 
False. 

3-74.' Courtesy and fairness are important 

qualities for a Data Processing Technician 
. 1 or C. 

3-75. Since a supervisor's concern for the 
health and welfare of his men pays 
dividends in the form of increased 
production, he should plan every stage 
of a project with safety in mind and 
set a"^^ example by. following safety 
practices . 



Which of the following practices should 
a supervisor follow in building the 
proper relationships with lus men? ^ 

1. Make clear by his actions that he 
considers himself a step above his 
men 

2. Have answers for everything and make 
it clear that he does not need 
suggestions from his men 

3. Be a regular guy with his men, both 
on and off the job 

4. Maintain a friendly, conservative 
manner, be consistent, demonstrate 
confidence in his men, and set a 
good example 
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Assignment 4 



Supervision 



V 



Textbook Assignment: Data Processing Technician l&C, NAVEDTRA 10265-C; pages 112 tft^ugh 132 



Learning Objective ( continued) : Identify the 
prinoiplea and praotiaea of good euperviaion, 
pointing out miatakea which auperviaora acme- 
timea make* ^ 

4-1. Which of the following usually reveals 
the greatest measure of a supervisor's 
value to tKe organization? 

1 . Number of training programs he 

sponsors 
Z. Morale of his group 
^ 3. Reduction in lost time accidents 
4. Development achieved by the men 
under his direction 

4-2. To be successful in his job, a supervisor 
must strive for balanced supervision by 
^ doing which of th^ following? 

1. Stressing safety as the most 
important factor in the job 

2. Allotting the major portion of his . 
time to personnel matters 

3. Emphasising training as the most 
important attribute to a creditable 
production record ^ 

4. Placing the proper stress on eac^ of 
his responsibilities 

4-3. Loyalty is one of thie most important 
• traits of a good sup^visor. Which 
of -the following demonstrates the best 
means to insifill loyalty? ' . 

1. Maintain a "buddy-buddy" relation- 
ship with your men. 

2. . Insist that your men "do as I say, 
^ but not as I do. " 

3. Believe and practice the maxim > 
"loyalty encourages loyalty." 

4. Do all of the above. 



4-4. Which of the following characteristics 

• would NOT be found in a ^positive tl^^nking* 
leader? 

1. Displaying infiif ference to changes 

2. Looking to the future with confidence 

3. Going about his work with enthusiasm 

4. Taking advantage of new ideas and 
training opportunities 

The following information describes actions and 
traits of four Data Processing Chiefs. Moon 
places little significance in employee sentiment; 
he believes in "bearing dovm" when things get 
lax; he is always the dominant personality In a 
group. Starr is warm and friendly;. he is 
enthusiastic about his job; he is {always looking 
for a better way to do things. ^Day dismisses 
trifles as of no Importance; he will relax with 
some employees but not with others; he exhibits 
a bold front to subordinates. Knight leaves 
decisions to his superior; he shows interest in 
his subordinates; he waits to see what other 
supervisors will do about common problems. 

4-5. Which of the four DPC's show character- 
istics that are usulally most desirable 

in '^^iiprrrl inr? . 

1. Knight * 

2. Day 

3. Starr 

4. Moon 
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Information for items 4-6 and 4-7: DPI Tetreault 
refuses to do things which he knows are wrong. 
He carries out assignments to the best of his 
ability even when such assignments concern work 
he dislikes or work he thinks is unnecessary. 
He usually asks his men instead of giving a 
direct order and is always willing to lend a 
helping hand. 
«» 

DPC Myers gives orders to his men without ^ 
hesitation and when he gives an order, his men 
know that they must act immediately and not a 
few hours later. When he receives an assignment, 
he usually questions instructions and grompl^ns 
wheni his own ideas on how to do things are not 
accepted. Myers never helps with the actual 
work; he feels that he is a supervisor and, as 
such, it is his job to give #ie orders and not 
to do any of the work regardless of the amount 
involved or the difficulty of the job. 

dPc Lewis refers to his subordinates as 
"Hardheads" and usually assigns the most difficult 
and unpleasant tasks to the most willing workers. 
When his men come to hira with questions, he 
growls at them and then BaWls them out when *j 
things go wrong. He assigns work at random, 
disregarding individual ability and character, 
and refuses to listen to complaints. Lewis 
accepts orders willingly and is a firm believer 
in doing things quickly and efficiently. 

DPI Smith works hard and is efficient. When a 
man has trouble with a job, Smith takes over 
and does the job for him. When a man complains^ 
about a task, Smith us\\all^^^„a£5igns it to 
another man or performs tKeworK^imself . Smith 
feels hu^^'when he makes a mistakfe^and usually 
tries to find an excuse . / 

4-6. Which man is a good example of one who 
believes in high moral principles? 

• 1. Tetreault 

2 . Myers 

3. Lewis 

4. Smith 

4-7. Which of the following characteristics of 
Myers shows tnat he is NOT an effective 
leader? 

1. Too demanding 

2. Expects action too quickly 

3. A poor follower . 

4. Expresses' his personal opinions 



4-8. Why (or why not) ^is Smith an effective 
leader? 

1. Yes, because he sets a good example 
by being a hard and efficient ^worker . 

2. No, because as a leader he should not 
perform aijy of the tasks himself. 

3. Yes, because he listens to ^complaints 
and does not insist on a man's doing 
a task he dislikes. 

4. No, because he does not teach his men 
how to do the job, but does it himself. 

Learning Ohjectil^j Specify the principles and 
techniques of giving orders and reprimands, . 

4-9. Which of the following determines the 
words used in giving an order? 

1. Rate of the person to whom the order 
is given 

2. Personality of the individual to 
whom the order is given * 

3. Situation under which the order is 
given ^ 

4. All of the above 

4-10 i Assume a crewman has been seriously 
injured and you want Seaman Jones to 
call an ambulance. Which form of 
order (s) should you use? 

1. "Jones, call the ambulance." 

2. "Jones, will you call the ambulance, 
please." ^ 

3. "Jones I perhaps \(^e should call the * 
an&«lance . " 

4 . Either 2 or 3 above 

4-11. Which type of order is recommended for 

a DPI or DPC to use when he is supervising 
a group of nbrmali average men vrtio are 
doing routine tasks? 

1. Direct command 

2. Request 

3. Suggestion 

4. Any of the above 

4-12. The suggeslfion type of order is appropriate 
when it is directed toward which of tUe 
following type individual? 

1. One who has initiative and likes to 
be on His own 

2. One who is lazy and insubordinate 

3. One wh9 lacks initiative but is 
otherwise a good worker 

4. One who is careless and indifferent 
to orders ^ 



4-13. 



Which of the following statements is 
usually true with respect to the request 
type, of order? 



1. 
2. 



It lacks authority. 

It ipvites initiative, especially when 
a person lik^s to go ahead on his own. 
It tends to create a feeling of ^ 
cooperation and tearaworlc. 
It is not recoiranended for the normal 
man. p 



Items 4-14 and 4-15 are to be .judged True or 
False. 



4-14. 



4-15, 



4-16. 



4-17. 



4-18. 



4-19. 
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The tone of voice in which you give an 
order is immaterial so long as you use 
the correct wtfrds. 

V 

The reprimand is the most commonly used 
form of disciplinary action and should be 
fitted to the individual and the situation. 

What is the first step to be taken when 
you reprimand a man? 

1. Ask the mar> why he erred. 

2. Get the man to admit his mistake. 

3. Get all the facts in the case. 

4. Call the man down on the spot. 

Which motivation for working is produced 
in a group by l^he^ practice of negative 
discipline? 

1. Esprit de corps of the organization 

2 . Desire to increase production 

3. , Desire to cooperate 

4. Fear of reprisal 

Which of the following human relations 
factors do NOT contribute to a positive 
disciplinary program? 



Knowing each individual man in the 
group 

Admitting errors, if made 
Frequently showing his authority 
Refraining from the use of authority 
to accomplish .objectives 



Items 4-20 and 4-21 are to be judged True or 
False. 



Which action is most typical of an approach 
to a policy of positive discipline by a 
supervisor? r 

1. Insists that action be taken in cases 
of minor disciplinary infractions as 
well as in major cases 

2. Utilizes idle time for training 
activity whenever possible 

3. Retains authority for the accomplish- 
ment of delegated functions 

4.. Investigates the veracity of state- 
\ ments or subordinates 



4-20. 



4-21. 



In pursuing a positive approach to disci- 
pline, a supervisor reduces the need for 
formal discipline by removing as many 
causes of misconduct as he can. 



AlQioUgh many of the benefits derived 
from teamwork are psychological, super- 
visors should encourage such feelings be- 
cause with them comes a more ^rS)igible 
asset — strength. 



)re 



Learning Objective: Identify the element^ of 
teoamork that are neoessary in an organization 
and delineate methods of achieving teconwork. 



4-22. 



4-23. 



4-24. 



4-25. 



22 



Effective , teamwork in an organization 
demands v^tLch of the following types of 
cooperation on the part of the supervisor? 

Cooperation with the members of the 
staff 

Cooperation with the other supervisors 
Cooperation with the supervisor's 
superior 

Each of the above 



1. 

2. 
3. 



Which objective is basic to the goal of 
achieving teamwork? 



1. 
2. 

3. 
4. 



Procurement of qualified personnel 

Effective management in the field of 

human relations 

Good working conditions 

Performance equivalent* to cost^utlay 

for personnel 



The principal obstacles to establishing a 
genuinely cooperative spirit with fellow 
supervisors are usually whicH of the fol- 
lowing? 

1. Competition for jobs and unrealistic 
deadlines 

2. Friction and jealousy 

3. Large workloads ^ 

4. V Misunderstandings 

In the interest of cooperation, which of 
the following means should be used to keep 
your supervisor informed? ' ^ 



1. 



Trying to keep him posted .on every- 
thing that is said by employees " 
during the day 

Reporting all errors that have 
occurred during the day 
^ Reporting those employees who fail to 
keep tidy work places 
Letting him know about any personnel 
problems that exist and any changes " 
in work procedures that you intend to 
make - 



4 



Lgaming Objective: Recognize some of the 
fimoHona and reaponeihilitiee of the data 
proe099ing manager. 

4-26*. Which of the following responsibilities 
are a function of the data processing 
aanager? 



4-32. 



4-27. 



1. Applying the roost economical contract 
terms 

2. Assuring proper computations of rental 
and maintenance costs 

3. Recording of time and obtaining the 
nost effective use of equipment 

4iii All of the above 

The general purpose of ADP equipment for 
Ooniimd, Control and Support Systems is 
to 



4-33. 



vue 




1. provide a means for establishing ADP 
objectives 

2. supply management with cost-control 
data 

3. provide information rapidly for 
making operational decisions 

4. supply routine data simultaneously 
with high priority informatior) 

Items 4-28 through 4-31 are to be 3udge 
or False. 

4-28. The management procedures employed in a 

small ADP installation are essentially the 
same as the management procedyres used 
in a large computer center. 

4-29* Establishing maintenance procedures is 
included in management procedures. 

4-30. One method used by ADP managers to 

control personnel is to measure work 
performed against historical data. 

4-31. The only liaiso(i decisions required of 
an ADP manager are those that effect 
his own department. 

Learning Oboeetive: Determine some of the 
informative guidelines for setting DP 
objectives that are used to provide a means 
of 9erviae, management and operational purposes 
to be served in an^ADP installation.^ 



4-34. 



4-35. 



What is the normal relationship between 
the operating procedures in (A) a small 
EAM system and a small EDP system and 
(B) two large EDP systems? 



4-36. 



1. 


(A) They are 
different 


different, 


(B) 


they are 


2. 


(A) They are 
different 


the same, 


(B) 


they are 


3. 


(A) They are 
the same 


different. 


(B) 


they are 


4. 


(A) They are 
the same 


the same. 


(B) 


they are 



In a data processing installation operating} 
under an open shop rule, the programmers 
should NOT perform which of the following 
tasks? 

1. Loading of input units with cards and 
tapes required for computer runs 

2 . ♦Operating the computer ' s console 

during program runs 

3. Debugging new programs on the computer 

4. Unloading reports, cards, and tapes 
from output units , ^ t 

In a closed shop, (A) who supervises the 
loading of tapes and (B) who loads the 
tapes? 



1. (A) Programmer, (B) computer operate 

2. (A) Senior DP in charge, (B) programmer 

3. (A) Senior DP in charge, (B) computer 
operator ^ 

4 . (A) Programmer 



(B) senior DP in charge 



What factor should be introduced into'a 
schedule to compensate for coordination 
variances? 

1. Lead time ^ 

2. Lag time 

3. Maintenance time 

4. Buffer time 

By which Of the following means does 
intelligent programming inherently help 
to reduce setup time associated with 
large compuiter system operations? 

1. Eliminating the need of scheduling 
program testing time 

2. Keeping to a minimum the number of 
changes of tape reels required 

3. Keeping to a minimum the total 
number of instructions in a program 

4. Using the most efficient program 
instructions possible 
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4-37. 



4-38. 



4-39. 



4-40. 



What information tnegarding the punch is 
indicated on figure 8-1 in your textbook? 

1 . The pUnch was only used for approxi- 
mately 1-hour and 30 minutes during 
the day. 

2. The punch was in use whenever tape 
unit 5 was being used. 

3. The punch was used both before and 
after the reader. 

4. The punch was only used for approxi- 
mately 2 hours and 45 minutes during 
the day. 

What is the normal relatibnship between 
processor time and I/O time? 



4-41. 



Programmers are able to estimate the 
running time of each program they prepare. 
You can use such estimates in scheduling 
computer operations after you modify them 
to include the time required for which of 
the following? 



1. 



2. 



3. 



4. 



Equipment setup. and the input and 
output of data ^ 
Equipment setup and error recovery 
provisions 

Error recovery provisions and the 
input and output of data 
Input -and output of data 



4^-42. 



1, 
2. 
3. 
4. 



The processor time i^ twice the 

I/O time. , 

The I/O time is twice the processor 

time.. 

The I/O time is equal to the processor 
time. 

The processor time will always be 
four times the I/O time. 



For which of the following should alloca- 
tions of time be made when scheduling 
operations? ^ 

1. Special requests 

2. Unscheduled maintenance 

3. Reruns 

4. All of the above 

You ne6d the answers to numerous questions 
in order to develop a fairly accurate 
preliminary schedule of data processing 
operations. Whic^ of the following would 
be the primary reason to as^ the question, 
•'What is the relationship of one 
application to another?" 



What method (s) is/are used in most in- 
stallations ''to establish the actual 
schedule? 

1. Priority system . 

2 . Normal frequency 

3 . Demand 

4. A combination of the above 



Information for items 4-43 and 4-44: As an aid 
in scheduling data processing operations, you 
are developing a log to be kept of machine time 
(computer usage) at a nJw=rLnstallation. 



4-43. 



4-44. 



Which of the following log entry ^titles 
would include downtime? 

1. Testing of ' programs 

2. Regularly schedule preventive mainte- 
nance by a customer engineer (CE) 

3. Unscheduled maintenance 

4. Reprocessing made necessary by 
operator errors 

Which of the following categories in the 
log would allow for buffer time? 



Learn the relative priorities of 
data processing procedures. 
Learn whethen it is possible to 
consolidate setup functions for 
different operations. ^ 
Determine the relative processing' 
times of the different procedures . 
Determine the relative program testing 
times for the different procedures. 



1, 
2. 

3. 
4. 



Assembly of programs 

Unpredictable events that' occur . ' 

during processing 

TrairTing personnel * 

KeproceRsing operations that are due 

to faulty input *media 



4-45. 



What scheduling method should be used to 
inform 'a user when he may expect delivery 
of a run? " ^ ^ 

1. Run scheduling 

2. Demand scheduling 

3. Scheduling by shift 

4. Scheduling by control 
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4-46. What information is furnished the section 
supervisor when using the scheduling by 
shift method? 



4-51. Which of the following states the basic 
reasons for having an accurate record 
on card volumes? 



2. 



3. 



Setup time and completion time of 
each^individual operation 
Start time of each individual 
operation and when the operation 
must be completed 
Number of runs to be completed 
during the shift Oinly 
Start time for each rui) only 



4-47. 



What is/are the net result (s) of a good 
production control and scheduling system? 



1. Reduction in cost t 

2. Responsive to the user 

3. Elimination of time consuming 
program checkout ^ ^ 

4 . Both 1 and 2 above 



1 



Leamin0 Objective: Determine some of the 
' features relating to ''workloads and time factors 
that are required for efficient' Abp installation 
management, k 

4-48. Workload analysis and control provides 
aids for you in maintaining which of 
the following? 

1. Avoiding unnecessary duplication of 
source document data analysis. 

2. Reducing fluctuations of source 
docunjent flow 

♦ 3. Compiling job-cost figures 

4. Coordinating workflow between your 

installation and receiving activities 

4-49. Accurate inventories of types and 

numbers of v^ich of the following can 
help you avoid many scheduling problems? 

1 . Cards punched and reports produced 

2. Cards punched, reports produced, 
and processing steps involved 

3. Cards punched amd processed, reports 
produced, and source documents 
received 

4. Source documents received, processing 
* steps involved, and reports produced 

4-50. You may keep adequate source document 
control records by using which of the 
following control methods? ^ 

1. Batch numbers or card counts 

2. Counts of actual document receipts , 
or accounting machine card tallies 

3. Batch numbers, item counts, or actual 
documents -receipt couAts 

4. Card punch production figures or 
accounting machine card tallies 



1. They provide a direct ^bearing for 
determining the best method for doing 
a job and are applicable to machine 
workloads for buffer periods. 

2. They supply an accurate count of all 
source documents and are applicable to 
machine workloads, for the low^ average, 
and peak periods of the month. 

3. They supply an accurate count of all 
source documents and are applicable 
to machine workloads for buffer 

' periods. 

4. They have a direct bearing when 
determining the best method for Tdoing 
a job and are applicable to machine 
workloads for the low, average, and 

^ peak periods of the month. 

4-52. What is your most realistic approach to 
the problem of scheduling clerical 
operations in a new data processing 
procedure? 

_-l. It is useless to assign time factors 
to clerical operations until the 
new procedure has been in effect 
due to the many human*" variables and 
individual job peculiarities involved. 
2. Base your time factors for clerical 
operations on statistical analysis 
and standard clerical fyjictions 
/ performed at^your installations. 

"3. You should use the same time factors 
established for clerical operations 
in existing routines of a similar ' 
nature . 

4. You should assign to clerical 

operations the time factors determined 
during a carefully controlled test 
period using actual work samples. ' 

4-53. Which of the following methods will allow 
you to compute the gross hourly production 
.rate of a card punch operator? 

1. Multiply the pumber of cards punched ^ 
per hour by 80. ^ 

2. Multiply the number' of cards punched 
per hour by the average niamber of 
key strokes per card. 

3. Multiply, the number of cards punched 
per hour by 80 divided by the fverage 
number of columns per card. 

4. Divide the number of cards punched 
per hour by the average number <>f 

* key depressions per card. 
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4-54 . A novice card purtch operator is able to 
punch 35 cards per hour when producing 
cards that contain an average o^ 72 
punched columns. Which of the. following 
expresses his gross hourly production 
rate? 



4-57. The time required for clerical, key- 
driven, and automatic operations make up' 
the total time needed to complete a 
specific data processing job. You base 
the time element associated with 
automatic operation on considerations of 



1. 35 cards/hr 

2. 31.5 columns/hr 

3. 2520 columns/hr 

4. 30380 columns/hr 

4-55. Which of the following supervisory 
measures may help you generally to 
improve lagging card punching production ^ 
rates? 

1. Freeing operators from all peripheral 
duties, ensuring operators work f^oro 
legible source documents, procuring 
alternate programming devices, and 
cutting-out all coffee breaks 

2« Freeing opemtors from all peripheral 
^ duties, ensuring operators work from- 
legible source documents, breaking- 
up large volumes of source documents 
into small batches, and minimizing 
coffee breaks . 

3. Ensuring that operators work from 
legible source documents, assigning 

a few peripheral duties to operators, 
assigning volumes of transactions 
according to operator temperament, 
and ensuring the machine room has 
comfortable humidity, temperature, 
and ventilation 

4. Using coffee breaks, peripheral 
duties, and rest periods as production 
incentives, shifting jobs between 
operators to provide variety-, ensuring 
the machine room has comfortable 
humidity, ventilation, and temperature 
conditions, and personalizing your 
relatipns with operators by instructing 

^ them verbally 

4-56. Which of the following factors affect the 
card punch operator's production rate? 

1. Morale and temperament 

2. Volume of transactions and type of 
equipment used 

3. Flow of work and peripheral duties 

4. All of the above factors . 



1. rated machine speeds, experience of 
the operators , and ^the amounts of 
handling time involved 

2. rated machine speeds and the amounts 
of handling time and setup time 
involved 

3. rated machine speeds, the design and 
complexity of the source documents^ 
and the amount of setup tine involved 

4. amounts of setup time and handling 
time involved, the experience of the 
operators, and the rated machine 
speeds 

Learning ObjeoHve: Recognize some of the 
variouB factors that an ADP manager muet 
consider itf evaluate the effectiveness of and 
improve his system, - ^ • 

4-58. For which of the following purposes can 
you use machine utilization statistics? 

1. Determining the total cost of each 
data processing job 
• ° /2. Showing the machines required to 
complete eaqh data processing job 

3. Determining the total time required 
to complete each data processing job 

4. For all of the above purposes 

4-59. Which of the following is the most usual 
form of i-ental rates for ADP equipment? 

1. Straight hourly rates 
2.. St^ight monthly rates 

3. Standard monthly rates for a 
specified number of hours and extra 
charges for overtime machine usage 

4. Variable monthly rates determined 
according to the average number of 
hours of actual machi^ne usage 
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4-60. Of what relative importanee is the 
human efficiency factor in EAM and 
EDPS operations? 

1. Human efficiency factors are equally 
important in both EAM and EDPS 
applications because machines are ^ 
unable to recognize errors. 

2. Operator efficiency is more important 
in EAM than in EDPS applications 
because EAM's depend wholly on 
manual control and data handling. 

3. Operator efficiency is more important * 
in EDPS than in EAM applications 

. because the operating speeds of EPDS 
magnify and compound human errors 
♦immediately. 
4\ Operator efficiency is more important 
in EAM than in EDPS applications 
because EAM's lack the ^complex auto- 
matic control and checking features of 
, . the EDPS. 



' Items 4-61 through 4-67 are to be judged True 
or False. 



4-61. Time estimates provide an ADP manager 
with his only indication of how^ long a 
job should take to comj&lete. r;^'^ 

"4-62. The use of a dual card to record time 

utilization has the advantages of having 
the card serve as both a source 'document 
and processing medium. . 

4-63. The establishment of new ope^-ating 

procedures br the modification of existing 
procedures may be required when report , 
requirements are changed. ^ 

4-64. Operating data provides you with an 

accurate scale for evenly distributing 
work among' the installation's personnel. 

4-65. In some situations, an installation with 
an EDPS may lower its operating costs 
• while maximizing system utilization by 
sharing the system with another organiza- 
tion. 

4-66. The addition of record-keeping functions 
to a machine is one method that may 
reduce idle time. 

4-67* SECNAVINST 10462.18 specifies the format ' 
for ADP equipment utilization and 
application report?. 




Learning Objective: Determine eome of She 
aotiona necessary in an ADP center that are 
required to evaluate the efficiency of operators 
and understand the procedures for program "sas* 
maintenance. " * 

4-68. ^ What personnel factor must be considered 
by an installation manager when he is 
setting the target date for completion 
of an EDPS program? 

1. The skill of the programmers 

2 . The efficiency of the machine 
operators 

3. The experience of the programmers" 

4. Both 1 and 3 above 

4-69. As an installation manager, which of 

the following factors should you consider 
as being the most relevant when evaluating^^ 
- a new machine operator? 



1. The numbeif|of cards processed y 

2 . The number of errors made 

3 . The amount '*of improvement made 

4. The amount ofoon the job training 



4-70. Changes may have to be made to programs 
^ ^ already in operation at a data processing 
installation as a result of changes to 
which. of the following areas? 

1 . Input/output ( I/O) format 

2. Data processing equipment or data 
processing techniques 

3. , The scope of data processing 

applications 

4. Any of the above ^ 

4-71. The purposes of maintaining a master 
copy of the run manual' in the program 
maintenance division is to ^ 

1. prevent loss of program instructions 
and eliminate the need for maintaining 
a run manual in the machine room , 

2. facilitate the preparation of a new 
run manual for the machine room as 
needed and prevent loss of program ^ 
instructions ^ 

3. eliminate , both changes to an accepted 
program and the need for maintaining 
a run manual in the machine room 

4. prevent loss of program instructions 
and' eliminate changes to an accepted 
program 



27 



ERIC 



Learyiing^Ohjeative : Recognize some of the 
management praatiaea that /zre applied to ADP 
equipment operations. 

In^'^itfems 4-72 through 4^74, select from column B 
the ty^e'of n^aintenance that is being performed 
in column ^. ' 



4-72. 



4-73. 



4^74. 



A. PERFORMANCE 

Computer operator 
repairs a casualty 
on government owned 
ADP equipment 

Contract engineer 
performs a routine 
oiling on government 
owned ADP equipment 

Computer operator 
performs a routine 
tape head cleaning 
on rented ADP 
equipment 



B. MAINTENANCE 

r. Corrective 
(CM) ' 

2 . Preventive 
(PM) 

3. Functional (FM) 

4. Selective (SM) 



4-75. Which of the following procedures is 

currently being followed regarding the 
expansion of maintenance responsibilities 
for ADP equipments?N 

1. Joint, contractor Ais^r clauses 
Written into all contracts 
, 2* The contractor solely responsible 

for all maintenance 

3. The user, in certain situations, ^ 
responsible for maintenance 

4. The user responsible for maintenance 
in all new contracts 
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A FIHAL .QUESTION : What did you think of this couroef^. Of the text material used with this course? 
Connaents Guid recciamendatlcSns received, from enrolleei^ have been a major source of course improvement. 
You and yo^ connnand are urged to sutoit your constructive criticisms and your recommendations. 
This tear-out fonfeTLetter is provided for your convenience. T^ypewrite if possible, but legible 
hemdwriting is acceptable. 
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